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Description
TECHNICAL FIELD

[0001] This disclosure relates to storage and transport
of encoded data.

BACKGROUND

[0002] Digital video capabilities can be incorporated
into a wide range of devices, including digital televisions,
digital direct broadcast systems, wireless broadcast sys-
tems, personal digital assistants (PDAs), laptop or desk-
top computers, digital cameras, digital recording devices,
digital media players, video gaming devices, video game
consoles, cellular or satellite radio telephones, video tel-
econferencing devices, and the like. Digital video devices
implement video compression techniques, such as those
described in the standards defined by MPEG-2, MPEG-
4, ITU-T H.263 or ITU-T H.264/MPEG-4, Part 10, Ad-
vanced Video Coding (AVC), and extensions of such
standards, to transmit and receive digital video informa-
tion more efficiently.

[0003] Video compression techniques perform spatial
prediction and/or temporal prediction to reduce or re-
move redundancy inherent in video sequences. For
block-based video coding, a video frame or slice may be
partitioned into macroblocks. Each macroblock can be
further partitioned. Macroblocks in an intra-coded (I)
frame or slice are encoded using spatial prediction with
respect to neighboring macroblocks. Macroblocks in an
inter-coded (P or B) frame or slice may use spatial pre-
diction with respect to neighboring macroblocks in the
same frame or slice or temporal prediction with respect
to other reference frames.

[0004] After video data has been encoded, the video
data may be packetized for transmission or storage. The
video data may be assembled into a video file conforming
to any of a variety of standards, such as the International
Organization for Standardization (ISO) base media file
format and extensions thereof, such as AVC.

[0005] LECOMPTE D et al: "Evolved multimedia
broadcast/multicast service (embms) in LTE-advanced,
ISSN: 0163-6804 relates to an overview of eMBMS and
adiscussion ofREL-11 enhancements. WO2007/023337
relates to Internet Protocol (IP) DataCasting software.
US2013/111028A1 relates to a method and apparatus
for selecting an access method for receiving media con-
tent via DASH.

SUMMARY

[0006] The presentinvention is defined by the methods
of claims 1 and 11 and their corresponding apparatus
presented in claim 13. Further detailed embodiments are
defined in the dependent claims.
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BRIEF DESCRIPTION OF DRAWINGS
[0007]

FIG. 1is a block diagram illustrating an example sys-
tem thatimplements techniques for streaming media
data over a network.

FIG. 2 is a conceptual diagram illustrating elements
of example multimedia content.

FIG. 3 is a conceptual diagram illustrating an exam-
ple system that implements techniques for obtaining
data selectively using one or more services.

FIG. 4 is a conceptual diagram illustrating an exam-
ple system that implements techniques for obtaining
data selectively using one or more services.

FIGS. 5A-5D are conceptual diagrams illustrating
example operations for obtaining streaming media
data selectively using one or more services.

FIG. 6 is a conceptual diagram illustrating one ex-
ample of a body entity for a redirection message.
FIGS. 7A and 7B are conceptual diagrams illustrat-
ing example operations for obtaining streaming me-
dia data selectively using one or more services.
FIG. 8 is a conceptual diagram illustrating an exam-
ple system that implements techniques for obtaining
data selectively using one or more services.

FIG. 9 is a conceptual diagram illustrating an exam-
ple system that implements techniques for obtaining
data selectively using one or more services.

FIG. 10 is a conceptual diagram illustrating an ex-
ample system that implements techniques for ob-
taining data selectively using one or more services.
FIGS. 11A and 11B are conceptual diagrams illus-
trating example operations for sending data over a
network using one or more services.

FIG. 12 is a conceptual diagram illustrating example
operations for obtaining data over a network using
one or more services.

FIGS. 13A and 13B are conceptual diagrams illus-
trating example operations for obtaining data over a
network using one or more services.

FIG. 14 is a conceptual diagram illustrating example
operations for obtaining data over a network using
one or more services.

FIGS. 15A and 15B are conceptual diagrams illus-
trating example operations for obtaining data over a
network using one or more services.

FIG. 16 is a conceptual diagram illustrating an ex-
ample system for obtaining data over a network us-
ing one or more services.

FIGS. 17A and 17B are conceptual diagrams illus-
trating example operations for obtaining data over a
network using one or more services.

FIG. 18 is a conceptual diagram illustrating one ex-
ample of an entity for consumption reporting.

FIG. 19 is a conceptual diagram illustrating example
operations for consumption reporting.

FIGS. 20A and 20B are conceptual diagrams illus-
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trating example operations for obtaining streaming
media data selectively using one or more services.
FIG. 21 is a conceptual diagram illustrating one ex-
ample of a management object for MBMS operation
on demand configuration.

DETAILED DESCRIPTION

[0008] Wireless communication networks are widely
deployed to provide various communication services
such as voice, video, packet data, messaging, broadcast,
etc. These wireless networks may be multiple-access
networks capable of supporting multiple users by sharing
the available network resources. Examples of such mul-
tiple-access networks include Code Division Multiple Ac-
cess (CDMA) networks, Time Division Multiple Access
(TDMA) networks, Frequency Division Multiple Access
(FDMA) networks, Orthogonal FDMA (OFDMA) net-
works, and Single-Carrier FDMA (SC-FDMA) networks.
[0009] Awireless communication network may include
a number of base stations that can support communica-
tion for a number of user equipments (UEs), also referred
to as mobile devices or mobile entities. A UE may com-
municate with a base station via a downlink and an uplink.
The downlink (or forward link) refers to the communica-
tion link from the base station to the UE, and the uplink
(or reverse link) refers to the communication link from
the UE to the base station. A "base station" may refer to
an eNode B (eNB), a Node B, a Home Node B, or similar
network component of a wireless communications sys-
tem.

[0010] The 3rd Generation Partnership Project (3GPP)
Long Term Evolution (LTE) represents a major advance
in cellular technology as an evolution of Global System
for Mobile communications (GSM) and Universal Mobile
Telecommunications System (UMTS). The LTE physical
layer (PHY) provides a highly efficient way to convey both
data and control information between base stations, such
as an evolved Node Bs (eNBs), and mobile devices, such
as UEs. In prior applications, a method for facilitating high
bandwidth communication for multimedia has been sin-
gle frequency network (SFN) operation. SFNs utilize ra-
dio transmitters, such as, for example, eNBs, to commu-
nicate with subscriber UEs. In unicast operation, each
eNB is controlled so as to transmit signals carrying infor-
mation directed to one or more particular subscriber UEs.
The specificity of unicast signaling enables person-to-
person services such as, for example, voice calling, text
messaging, or video calling.

[0011] In broadcast operation, several eNBs in a
broadcast area broadcast signals in a synchronized fash-
ion, carrying information that can be received and ac-
cessed by any subscriber UE in the broadcast area. The
generality of broadcast operation enables greater effi-
ciency in transmitting information of general public inter-
est, for example, multimedia broadcasts and multimedia
unicast services providing various types of audio-video
content to the end user. As the demand and system ca-
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pability for multimedia content has increased, system op-
erators are in need of tools to control use of radio re-
sources for multimedia or other content, in a flexible and
adaptive fashion.

[0012] Ingeneral, this disclosure describes techniques
for supporting various types of transport mechanisms for
sending various types of data, including streaming media
data (e.g., audio and/or video data), through a network.
For example, one or more components of a UE (e.g., an
application, a streaming/file downloading client, a proxy
unit, or other component) may be configured to receive
an indication of whether data is to be received via a first
(e.g., unicast) service or a second (e.g., broadcast or
multicast) service. The indication, in some examples,
may be an HTTP redirection, a push message, an air
interface signaling message, or other message. When
the indication indicates that the data is to be received via
the first service, the UE may disable a unit for receiving
data via the second service, such as a multimedia broad-
castmulticast services (MBMS) middleware unit, evolved
MBMS (eMBMS) middleware unit, or multicast services
device client (MSDC) and may receive the data via the
first service using a first delivery mode (e.g., a unicast
delivery mode). When the indication indicates that the
datais to be received via the second service, the UE may
activate the unit for receiving data via the second service
and receive the data from the unit for receiving the data
via the second service. The unit for receiving the data
via the second service may receive the data via a first
delivery mode (e.g., a unicast delivery mode) or a second
delivery mode (e.g., a broadcast or multicast delivery
mode).

[0013] In other words, one or more techniques of the
present disclosure may involve improvements to MBMS
operation by providing MBMS operation on Demand
(MooD). The techniques described herein, in some ex-
amples, may enable the setup of an MBMS user service
on the fly and the seamless migration of an existing serv-
ice to an MBMS user service. Thatis, in some examples,
certain content that is initially delivered over a unicast
network may be turned into an MBMS User Service, in
order to efficiently use network resources when the traffic
volume exceeds a certain threshold. Such dynamic con-
version from unicast delivery to MBMS delivery may also
be referred to as "MBMS offloading." The MBMS offload-
ing may apply to unicast traffic carried over HTTP or Real-
time Transport Protocol (RTP)/Real-Time Streaming
Protocol (RTSP). In the former case (e.g., unicast traffic
carried over HTTP), an MBMS download delivery method
may be used for delivering the offloaded content. In the
latter case (e.g., unicast traffic carried over RTP/RTSP),
an MBMS streaming method based on RTP may be used
for delivering the offloaded content.

[0014] In some examples, MBMS offloading may be
UE-elected. UE-elected offloading may refer to a MooD-
capable UE sending unicast requests for content that is
eligible for conversion to delivery as an MBMS service,
to a designated proxy server. Conversion eligibility for
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particular content may be described by the open mobile
alliance device management (OMA-DM) MooD Manage-
ment Object (MO) based on the request domains. If the
UE receives a MooD redirect response (e.g., containing
a 3GPP-specified MooD header field), the UE may acti-
vate an MBMS middleware client by providing the mid-
dleware with entry point information to a user service
description (USD) that is already provisioned or that is
provided in the MooD header field. Subsequently, when
the MBMS middleware client is operational, having ac-
quired the USD fragments (including the Media Presen-
tation Description fragment in the case of Dynamic Adap-
tive Streaming over HTTP (DASH)-formatted content) for
the new MBMS service, and having begun receiving con-
tents over the MBMS bearer, future requests for content
by the streaming client (e.g., the DASH client) may be
served by the MBMS client.

[0015] Via OMA-DM (Device Management), the UE
may be provisioned with configuration information per-
taining to MooD operation (e.g., using a MooD configu-
ration management object). Configuration parameters
may include an indication of a proxy server over which
unicast content requests are to be sent, identification of
content for which offloading to MBMS may be eligible,
and the location of a USD for the UE to acquire service
announcement information.

[0016] If a UE is notable to handle the redirection mes-
sages of the BM-SC, the UE may not use the proxy server
for the requests. That is, some UE’s may be configured
in accordance with the techniques described herein, and
may support handling of the redirection message, while
other UE’s may not be able to handle the redirection mes-
sage.

[0017] Furthermore, the techniques described herein
may include evaluating performance of a unicast service
to determine whether the service would be better served
using broadcast or unicast and techniques for enabling
an MBMS Broadcast Session for an ongoing MBMS User
Service where previously none was active.

[0018] In some examples, the techniques described
herein may enable one or more components (e.g., of a
service network) to determine whether a non-MBMS uni-
cast service should be converted to an MBMS User Serv-
ice and, if so, to enable a broadcast multicast service
center (BM-SC) to convert the non-MBMS unicast serv-
ice to an MBMS User Service. MBMS User Service is
specified in 3GPP Technical Specification 26.346, "Mul-
timedia Broadcast/Multicast Service (MBMS); Protocols
and codecs (Release 12)",V12.1.0, March2014. In some
such examples, the techniques described herein may en-
able the service network to distribute a USD or other man-
ifest file that describes the MBMS User Service to inter-
ested UEs.

[0019] In addition, the techniques described herein
may, in some examples, include determining the con-
sumption level of a service, and evaluating elements that
may assist in determining whether the service would be
better served via unicast or broadcast/multicast trans-
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mission. The consumption level, in some examples, may
represent the number of UEs in a particular area that are
consuming the service, the percentage of UEs inthe area
that are consuming the service, the percentage of MooD
capable UEs that are consuming the service, or other
measure of service consumption. The techniques de-
scribed herein may, in some examples, enable a USD or
other manifest file to add an MBMS download or stream-
ing session to an existing MBMS user service if uptake
is high. In some examples, the techniques described
herein may investigate the level of MooD support for UEs
supporting pre-R12 MBMS. In various examples, the
techniques of the present disclosure may be applied us-
ing MBMS Broadcast services and/or MBMS Multicast
services.

[0020] The techniques of this disclosure may be used
in conjunction with various application-layer protocols for
streaming media data. For example, the techniques of
this disclosure may be used in conjunction with adaptive
HTTP streaming technologies such as DASH, HTTP Live
Streaming (HLS), and SmoothStreaming, which utilizes
HTTP to stream media data. As additional examples, the
techniques of this disclosure may be used in conjunction
with RTP, RTSP, and/or file downloading protocols, such
as Packet-switched Streaming Service (PSS) Progres-
sive Download. In these and otherinstances, a streaming
client (e.g., an RTP client, an RTSP client, a DASH client,
etc.) may be transport-agnostic, in the sense that the
streaming client need not be aware of a transport mech-
anism used to retrieve media data. For instance, in some
examples, the streaming client need not be aware of
whether an underlying transport mechanism corre-
sponds to a unicast service via a unicast delivery mode
or a broadcast or multicast service via a broadcast or
multicast delivery mode.

[0021] Asdiscussed in greater detail below, a UE may
be configured to send a request over a network, where
the request specifies certain data (e.g., media data or
other file data) of a content service. One or more com-
ponents of the UE may receive an indication of whether
the data can be retrieved using a particular transport
mechanism, e.g., a broadcast service or a unicast serv-
ice. For instance, a proxy unit of the UE may receive the
indication in response to sending the request. The proxy
unitmay then cause the streaming/file downloading client
to receive the data using one of the transport mecha-
nisms (based on availability, preference, reliability,
and/or other factors). For example, if the broadcast serv-
ice is available, the proxy unit may cause the stream-
ing/file downloading client to receive the data via the
broadcast service (e.g., using a broadcast delivery
mode), whereas if the broadcast service is unavailable,
the proxy unit may cause the streaming/file downloading
client to continue to receive the data via the unicast serv-
ice.

[0022] As one example, with respect to DASH, media
data may be available from one or more servers, e.g., a
broadcast server and a unicast server. In some cases,
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the same server device may provide both a broadcast
service and a unicast service. Thus, the broadcast server
and the unicast server may correspond to the same serv-
er device. A DASH client may receive a modified media
presentation description (MPD) for the media data that
indicates that the media data is available from a local
host (rather than the server(s)). When the DASH client
sends a request for media data to a proxy unit, the proxy
unit may determine (based on the received indication)
whether a unicast service or a broadcast service is avail-
able for retrieving the requested media data. If the broad-
cast service is available, a broadcast receiving unit (e.g.,
an MBMS or eMBMS middleware unit or MSDC) may
receive the media data via a multicast or broadcast de-
livery mode, and the proxy unit may cause the DASH
client to send a request for the media data to the broad-
cast receiving unit. On the other hand, if the broadcast
service is not available, the proxy unit may cause the
DASH client to send a request for the media data to a
unicast server, to retrieve the media data using a unicast
service. Alternatively, if the broadcast service is not avail-
able, the proxy unit may retrieve the media data from the
unicast server, and then provide the retrieved media data
to the DASH client.

[0023] Asanotherexample, with respectto RTP and/or
RTSP, an RTP client (which, additionally or alternatively,
may correspond to an RTSP client) may submit DE-
SCRIBE, SETUP, and PLAY commands to a proxy unit.
In response to the DESCRIBE command, the proxy unit
may provide a session description protocol (SDP) mes-
sage to the RTP client. The SDP message may specify
an address of the unicast server as the address from
which the media data is available. This SDP message
may cause the RTP client to send the SETUP and PLAY
commands to the unicast server. When a proxy unit de-
termines (based on the received indication) that the
broadcast service is available, the proxy unit may send
SETUP and PLAY commands to a broadcast receiving
unit (e.g., an MBMS or eMBMS middleware unit or
MSDC), which may receive the media data via a broad-
cast or multicast delivery mode and forward the media
datatothe RTP client. On the other hand, when the proxy
unit determines that the broadcast service is not availa-
ble, the proxy unit may retrieve the media data from a
unicast server, and then provide the retrieved media data
to the RTP client.

[0024] In some examples, components for performing
the techniques of this disclosure may include a stream-
ing/file downloading client and a broadcast receiving unit.
In various examples, a client device may include either
or both of these components, alone or in any combina-
tion. In some examples, a client device may include other
components, such as a proxy unit, a short message serv-
ice (SMS) receiving unit, an OMA-DM receiving unit, a
wireless application protocol (WAP) message receiving
unit, a communications unit (e.g., a modem), or other
components. While described in various examples as be-
ing performed by one or more of a proxy unit of the UE,
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a streaming/file downloading client of the UE, and/or a
client application of the UE, various functions may, in
some examples, be performed by other components in
accordance with the techniques described herein. For
instance, in some examples a proxy unit may provide
both streaming/file downloading client functionality and
proxy/redirection functionality. In some examples, while
described as part of a client device (or user equipment),
various components may have the functionality de-
scribed herein but be separate and distinct from one an-
other. Forinstance, a client device may include a stream-
ing/file downloading client, and one or more other com-
ponents may be included in one or more devices that are
separate from the client device.

[0025] The techniques of this disclosure may be ap-
plied to video files conforming to video data encapsulated
according to any of ISO base media file format, Scalable
Video Coding (SVC) file format, Advanced Video Coding
(AVC) file format, Third Generation Partnership Project
(3GPP) file format, and/or Multiview Video Coding (MVC)
file format, or other similar video file formats. One or more
techniques of this disclosure may additionally apply to
other types of data as well, such as file data, or other
application data. That is, while described in certain ex-
amples with respect to streaming media data, the tech-
niques of the present disclosure may apply to obtaining
any type of data over one or more networks by selectively
using one or more services and/or delivery modes.
[0026] In HTTP streaming, frequently used operations
include HEAD, GET, and partial GET. The HEAD oper-
ation retrieves a header of a file associated with a given
uniform resource locator (URL) or uniform resource
name (URN), without retrieving a payload associated
with the URL or URN. The GET operation retrieves a
whole file associated with a given URL or URN. The par-
tial GET operation receives a byte range as an input pa-
rameter and retrieves a continuous number of bytes of a
file corresponding to the received byte range. Thus, mov-
ie fragments may be provided for HTTP streaming, be-
cause a partial GET operation can get one or more indi-
vidual movie fragments. In a movie fragment, there can
be several track fragments of different tracks. In HTTP
streaming, a media presentation may be a structured col-
lection of data that is accessible to the client. The client
may request and download media data information to
present a streaming service to a user.

[0027] In the example of streaming 3GPP data using
HTTP streaming, there may be multiple representations
for video and/or audio data of multimedia content. Differ-
ent representations may correspond to different coding
characteristics (e.g., different profiles or levels of a video
coding standard), different coding standards or exten-
sions of coding standards (such as multiview and/or scal-
able extensions), or different bitrates. The manifest of
such representations may be defined in a Media Pres-
entation Description (MPD) data structure. A media pres-
entation may correspond to a structured collection of data
that is accessible to an HTTP streaming client device.
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The HTTP streaming client device may request and
download media data information to present a streaming
service to a user of the client device. A media presenta-
tion may be described in the MPD data structure, which
may include updates of the MPD.

[0028] A media presentation may contain a sequence
of one or more periods. Periods may be defined by a
Period element in the MPD. Each period may have an
attribute start in the MPD. The MPD may include a start
attribute and an availableStartTime attribute for each pe-
riod. For live services, the sum of the start attribute of the
period and the MPD attribute availableStartTime may
specify the availability time of the period in UTC format,
in particular the first Media Segment of each represen-
tation in the corresponding period. For on-demand serv-
ices, the start attribute of the first period may be 0. For
any other period, the start attribute may specify a time
offset between the start time of the corresponding Period
relative to the start time of the first Period. Each period
may extend until the start of the next Period, or until the
end of the media presentation in the case of the last pe-
riod. Period start times may be precise. They may reflect
the actual timing resulting from playing the media of all
prior periods.

[0029] Each period may contain one or more represen-
tations for the same media content. A representation may
be one of a number of alternative encoded versions of
audio or video data. The representations may differ by
encoding types, e.g., by bitrate, resolution, and/or codec
for video data and bitrate, language, and/or codec for
audio data. The term representation may be used to refer
to a section of encoded audio or video data correspond-
ing to a particular period of the multimedia content and
encoded in a particular way.

[0030] Representations of a particular period may be
assigned to a group indicated by an attribute in the MPD.
Representations in the same adaptation setare generally
considered alternatives to each other, in that a client de-
vice can dynamically and seamlessly switch between
these representations, e.g., to perform bandwidth adap-
tation. For example, each representation of video data
for a particular period may be assigned to the same ad-
aptation set, such that any of the representations may
be selected for decoding to present media data, such as
video data or audio data, of the multimedia content for
the corresponding period. The media content within one
period may be represented by either one representation
from group O, if present, or the combination of at most
one representation from each non-zero group, in some
examples. Timing data for each representation of a pe-
riod may be expressed relative to the start time of the
period.

[0031] Arepresentation may include one or more seg-
ments. Each representation may include an initialization
segment, or each segment of a representation may be
self-initializing. When present, the initialization segment
may contain initialization information for accessing the
representation. In general, the initialization segment
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does not contain media data. A segment may be uniquely
referenced by an identifier, such as a URL, URN, or uni-
form resource identifier (URI). The MPD may provide the
identifiers for each segment. In some examples, the MPD
may also provide byte ranges in the form of a range at-
tribute, which may correspond to the data for a segment
within a file accessible by the URL, URN, or URI.
[0032] Different representations may be selected for
substantially simultaneous retrieval for different types of
media data. For example, a client device may select an
audio representation, a video representation, and atimed
text representation from which to retrieve segments. In
some examples, the client device may select particular
adaptation sets for performing bandwidth adaptation.
That is, the client device may select an adaptation set
including video representations, an adaptation setinclud-
ing audio representations, and/or an adaptation set in-
cluding timed text. Alternatively, the client device may
select adaptation sets for certain types of media (e.g.,
video), and directly select representations for other types
of media (e.g., audio and/or timed text).

[0033] Each representation may also include one or
more media components, where each media component
may correspond to an encoded version of one individual
media type, such as audio, video, or timed text (e.g., for
closed captioning). Media components may be time-con-
tinuous across boundaries of consecutive media seg-
ments within one representation.

[0034] The techniques described herein may be used
for various wired or wireless communication networks
such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA and
other networks. The terms "network" and "system" are
often used interchangeably. A CDMA network may im-
plement a radio technology such as Universal Terrestrial
Radio Access (UTRA), CDMA2000, etc. UTRA includes
Wideband CDMA (WCDMA) and other variants of CD-
MA.CDMA2000 covers I1S-2000, 1IS-95 and |S-856 stand-
ards. A TDMA network may implement a radio technol-
ogy such as Global System for Mobile Communications
(GSM). An OFDMA network may implement a radio tech-
nology such as Evolved UTRA (E-UTRA), Ultra Mobile
Broadband (UMB), IEEE 802.11 (Wi-Fi), IEEE 802.16
(WIiMAX), IEEE 802.20, Flash-OFDMA, etc. UTRA and
E-UTRA are part of Universal Mobile Telecommunication
System (UMTS). 3GPP Long Term Evolution (LTE) and
LTE-Advanced (LTE-A) are new releases of UMTS that
use E-UTRA. UTRA, E-UTRA, UMTS, LTE, LTE-A and
GSM are described in documents from an organization
named "3rd Generation Partnership Project" (3GPP).
CDMA2000 and UMB are described in documents from
an organization named "3rd Generation Partnership
Project 2" (3GPP2). The techniques described herein
may be used for the wireless networks and radio tech-
nologies mentioned above as well as other wireless net-
works and radio technologies. For clarity, certain aspects
of the techniques are described below for LTE, and LTE
terminology is used in much of the description below.
[0035] In various networks, content can be delivered
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via unicast or broadcast. When a UE requests content,
an MBMS user service for the content may not be avail-
able and, therefore, the MBMS client is not involved. In
some examples, such as when the UE enters a different
area of the network, or when a device of the network
determines that enough UEs are accessing the content,
a device of the network may enable the MBMS bearer
service. When the device of the network decides to en-
able MBMS transmission for the content, for example
based on a high attach rate, a way is needed to activate
the MBMS client of UEs requesting the content. The
present disclosure proposes, in one example, to include
alocal proxy so that the local proxy will activate the MBMS
client when it gets network redirection. That is, a UE may
include a local proxy for a unicast service so that the UE
can be potentially switched to an MBMS user service.
Additionally, the MBMS client may begin receiving data
from the MBMS user service via a broadcast or multicast
delivery mode, and the local proxy may enable the UE
to thereby switch from a unicast delivery mode to abroad-
cast delivery mode. By including a local proxy, the appli-
cation is agnostic on whether unicast bearer or MBMS
bearer is used for content delivery as well as whether a
unicast or broadcast delivery mode is used. That is, in
some examples, the application to which the content is
delivered need notreceive information about whether the
content is delivered via unicast, broadcast, or multicast
delivery modes.

[0036] The techniques described herein may provide
dynamic establishment of MBMS User Services to of-
fload unicast delivery of certain contents, either real-time
or non-real-time based, which reach a certain traffic vol-
ume due to the popularity of those contents. Furthermore,
the techniques described herein may provide for termi-
nation of a previously established MBMS User Service
due to subsequent decrease in its consumption. Func-
tional aspects of the BM-SC and UE configured to support
such on-demand MBMS are also described. That is, the
present disclosure may provide a description of high-lev-
el MBMS and unicast network architecture in the context
of MooD, message sequence diagrams illustrating ex-
amples of MooD operation, and/or description of solution
frameworks that may enable MooD operation (e.g., in-
cluding configuration data), as well as interaction be-
tween a BM-SC and a UE for activating or triggering an
MBMS client for reception of a newly-established MBMS
User Service, and the reporting of ongoing consumption
of the MBMS service to enable measurement of ongoing
demand for that service.

[0037] The techniques of the present disclosure may
provide dynamic and demand-based provisioning of
MBMS services. That is, an MBMS User Service may
not need to be provisioned statically by a service provider
(e.g., a mobile network operator) or variably over certain
times. In accordance with the techniques described here-
in, service providers may use real-time, demand-based
measurement of content consumption via unicast bear-
ers to enable dynamic conversion to delivery over MBMS
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bearers. For instance, using the techniques described
herein, the service provider, upon detection of sufficiently
high rate/volume of unicast access to the same content
or service in a common geographical area, by multiple
UEs, may convert, in a dynamic fashion, the unicast serv-
ice to an MBMS user service for broadcast delivery.
Moreover, the techniques described herein may provide
a normative description of the means for a service pro-
vider network to indicate, to UEs, the eligibility of unicast
services for MBMS User Service conversion as well as
methods that may enable a UE that is currently consum-
ing content via a unicast service to inform the service
provider network regarding the UE’s capability (or lack
thereof) for receiving the content over a broadcast serv-
ice.

[0038] The techniques described herein may addition-
ally or alternatively include dynamic and demand-based
termination of MBMS services. That is, the present dis-
closure provides methods that a service provider network
may use to terminate an ongoing MBMS user service.
Forinstance, a network-initiated MBMS User Service ter-
mination could be triggered when a device within the net-
work determines that a certain threshold (e.g., set by a
content provider and/or a service provider) of MBMS Us-
er Service de-registration events has been exceeded or
that some form of network-based counting of actual con-
tent consumption goes below a certain minimum level.
[0039] The techniques of the present disclosure may
additionally or alternatively provide methods a service
provider network (e.g., a BM-SC within the service pro-
vider network) may use to inform MBMS-capable UEs
about a Potential MBMS User Service in a scalable man-
ner. A Potential MBMS User Service may be a non-
MBMS User Service that may potentially be migrated to
an MBMS User Service. For instance, the techniques
described herein may enable the network to operate us-
ing a static configuration, in which UEs are configured
such that certain services are always Potential MBMS
User Services. As another example, the network may
use device management methods, wherein an operator
of the network may configure UEs dynamically such that
certain services are MBMS User Services. As another
example, a device of the network may inform the UEs
via the use of an MBMS User Service by using a specific
USD that announces the service as a specific MBMS
User Service. Furthermore, the techniques described
herein may enable UEs to continuously inform a service
provider network (e.g., a BM-SC) about consumption of
a Potential MBMS User Service. In some examples, the
UE may also inform the service provider network of other
information, such as location or consumption metadata.
For instance, the UE may register directly for a service
and use a specific API or protocol to keep the BM-SC
informed. As another example, the UE may use specific
HTTP requests that are generated according to the con-
figuration (e.g., to a specific proxy), enhanced with query
parameters and/or cookies.

[0040] The techniques described herein may also en-
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able a service provider network to establish and an-
nounce an MBMS User Service to MBMS-capable UEs
that are currently consuming a service or MBMS-capable
UEs that are joining a Potential MBMS User Service,
once the MBMS User Service is already established. For
instance, a device of the network may send a USD to the
MBMS-capable UEs using a preconfigured API/protocol
that is defined in the configuration. As another example,
a device of the network may send a USD as part of the
service distribution, either as part of the service protocol
or as part of the formats. In addition, the techniques de-
scribed herein may enable a UE to continuously inform
a service provider network (e.g., a BM-SC) about the
consumption of the UE in a scalable manner, including,
in some examples, informing the service provider net-
work about the UE’s termination of the service.

[0041] In various examples, the techniques of this dis-
closure may be based on one or more assumptions. For
instance, in some examples, the techniques described
herein may be based on the following assumptions per-
taining to dynamic switching between unicast and broad-
cast delivery modes of an MBMS User Service: first, it
may be assumed that business agreements enable an
operator (e.g., of a service provider network) to convert
various content feeds from unicast to broadcast delivery
upon high demand of a nominal unicast content or serv-
ice; secondly, it may be assumed that operators want to
accurately count the consumption of a service, taking
into account UE capabilities, UE location, and the actions
of users, such as time-shift and others. Of course, it will
be appreciated that the techniques of this disclosure do
not require any of these assumptions.

[0042] FIG. 1isablockdiagramillustratingan example
system 10 thatimplements techniques for streaming me-
dia data over a network. In this example, system 10 in-
cludes content preparation device 20, server device 60,
and client device 40. Client device 40 and server device
60 are communicatively coupled by network 74, which
may comprise the Internet. In some examples, content
preparation device 20 and server device 60 may also be
coupled by network 74 or another network, or may be
directly communicatively coupled. In some examples,
content preparation device 20 and server device 60 may
comprise the same device.

[0043] Content preparation device 20, in the example
of FIG. 1, comprises audio source 22 and video source
24. Audio source 22 may comprise, for example, a mi-
crophone that produces electrical signals representative
of captured audio data to be encoded by audio encoder
26. Alternatively, audio source 22 may comprise a stor-
age medium storing previously recorded audio data, an
audio data generator such as a computerized synthesiz-
er, or any other source of audio data. Video source 24
may comprise a video camera that produces video data
to be encoded by video encoder 28, a storage medium
encoded with previously recorded video data, a video
data generation unit such as a computer graphics source,
or any other source of video data. Content preparation
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device 20 is not necessarily communicatively coupled to
server device 60 in all examples, but may store multime-
dia content to a separate medium that is read by server
device 60.

[0044] Raw audioand videodata maycomprise analog
or digital data. Analog data may be digitized before being
encoded by audio encoder 26 and/or video encoder 28.
Audio source 22 may obtain audio data from a speaking
participant while the speaking participant is speaking,
and video source 24 may simultaneously obtain video
data of the speaking participant. In other examples, audio
source 22 may comprise a computer-readable storage
medium comprising stored audio data, and video source
24 may comprise a computer-readable storage medium
comprising stored video data. In this manner, the tech-
niques described in this disclosure may be applied to live,
streaming, real-time audio and video data or to archived,
pre-recorded audio and video data.

[0045] Audio frames that correspond to video frames
are generally audio frames containing audio data that
was captured (or generated) by audio source 22 contem-
poraneously with video data captured (or generated) by
video source 24 that is contained within the video frames.
For example, while a speaking participant generally pro-
duces audio data by speaking, audio source 22 captures
the audio data, and video source 24 captures video data
of the speaking participant at the same time, that is, while
audio source 22 is capturing the audio data. Hence, an
audio frame may temporally correspond to one or more
particular video frames. Accordingly, an audio frame cor-
responding to a video frame generally corresponds to a
situation in which audio data and video data were cap-
tured at the same time and for which an audio frame and
avideo frame comprise, respectively, the audio data and
the video data that was captured at the same time.
[0046] In some examples, audio encoder 26 may en-
code a timestamp in each encoded audio frame that rep-
resents a time at which the audio data for the encoded
audio frame was recorded, and similarly, video encoder
28 may encode atimestamp in each encoded video frame
thatrepresents atime at which the video data forencoded
video frame was recorded. In such examples, an audio
frame corresponding to a video frame may comprise an
audio frame comprising a timestamp and a video frame
comprising the same timestamp. Content preparation de-
vice 20 may include an internal clock from which audio
encoder 26 and/or video encoder 28 may generate the
timestamps, or that audio source 22 and video source
24 may use to associate audio and video data, respec-
tively, with a timestamp.

[0047] In some examples, audio source 22 may send
datato audio encoder 26 corresponding to a time at which
audio data was recorded, and video source 24 may send
datatovideo encoder 28 corresponding to a time at which
video data was recorded. In some examples, audio en-
coder 26 may encode a sequence identifier in encoded
audio data to indicate a relative temporal ordering of en-
coded audio data but without necessarily indicating an



15 EP 3 011 719 B1 16

absolute time at which the audio data was recorded, and
similarly, video encoder 28 may also use sequence iden-
tifiers to indicate a relative temporal ordering of encoded
video data. Similarly, in some examples, a sequence
identifier may be mapped or otherwise correlated with a
timestamp.

[0048] Audio encoder 26 generally produces a stream
of encoded audio data, while video encoder 28 produces
a stream of encoded video data. Each individual stream
of data (whether audio or video) may be referred to as
an elementary stream. An elementary stream is a single,
digitally coded (possibly compressed) component of a
representation. For example, the coded video or audio
part of the representation can be an elementary stream.
An elementary stream may be converted into a pack-
etized elementary stream (PES) before being encapsu-
lated within a video file. Within the same representation,
a stream ID may be used to distinguish the PES-packets
belonging to one elementary stream from the other. The
basic unit of data of an elementary stream is a packetized
elementary stream (PES) packet. Thus, coded video data
generally corresponds to elementary video streams.
Similarly, audio data corresponds to one or more respec-
tive elementary streams.

[0049] Many video coding standards, such as ITU-T
H.264/AVC and the upcoming High Efficiency Video Cod-
ing (HEVC) standard, define the syntax, semantics, and
decoding process for error-free bitstreams, any of which
conform to a certain profile or level. Video coding stand-
ards typically do not specify the encoder, but the encoder
is tasked with guaranteeing thatthe generated bitstreams
are standard-compliant for a decoder. In the context of
video coding standards, a "profile" corresponds to a sub-
set of algorithms, features, or tools and constraints that
apply to them. As defined by the H.264 standard, for ex-
ample, a"profile" is a subset of the entire bitstream syntax
that is specified by the H.264 standard. A "level" corre-
sponds to the limitations of the decoder resource con-
sumption, such as, for example, decoder memory and
computation, which are related to the resolution of the
pictures, bit rate, and block processing rate. A profile may
be signaled with a profile_idc (profile indicator) value,
while a level may be signaled with a level_idc (level in-
dicator) value.

[0050] The H.264 standard, for example, recognizes
that, within the bounds imposed by the syntax of a given
profile, it is still possible to require a large variation in the
performance of encoders and decoders depending upon
the values taken by syntax elements in the bitstream such
as the specified size of the decoded pictures. The H.264
standard further recognizes that, in many applications, it
is neither practical nor economical to implement a de-
coder capable of dealing with all hypothetical uses of the
syntax within a particular profile. Accordingly, the H.264
standard defines a"level" as a specified set of constraints
imposed on values of the syntax elements in the bit-
stream. These constraints may be simple limits on val-
ues. Alternatively, these constraints may take the form
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of constraints on arithmetic combinations of values (e.g.,
picture width multiplied by picture height multiplied by
number of pictures decoded per second). The H.264
standard further provides thatindividual implementations
may support a different level for each supported profile.
[0051] Adecoderconforming to a profile ordinarily sup-
ports all the features defined in the profile. For example,
as a coding feature, B-picture coding is not supported in
the baseline profile of H.264/AVC butis supported in oth-
er profiles of H.264/AVC. A decoder conforming to a level
should be capable of decoding any bitstream that does
not require resources beyond the limitations defined in
the level. Definitions of profiles and levels may be helpful
for interpretability. For example, during video transmis-
sion, a pair of profile and level definitions may be nego-
tiated and agreed for a whole transmission session. More
specifically, in H.264/AVC, a level may define limitations
on the number of macroblocks that need to be processed,
decoded picture buffer (DPB) size, coded picture buffer
(CPB) size, vertical motion vector range, maximum
number of motion vectors per two consecutive MBs, and
whether a B-block can have sub-macroblock partitions
less than 8x8 pixels. In this manner, a decoder may de-
termine whether the decoder is capable of properly de-
coding the bitstream.

[0052] Inthe example of FIG. 1, encapsulation unit 30
of content preparation device 20 receives elementary
streams comprising coded video data from video encoder
28 and elementary streams comprising coded audio data
from audio encoder 26. In some examples, video encoder
28 and audio encoder 26 may each include packetizers
for forming PES packets from encoded data. In other
examples, video encoder 28 and audio encoder 26 may
each interface with respective packetizers for forming
PES packets from encoded data. In still other examples,
encapsulation unit 30 may include packetizers for form-
ing PES packets from encoded audio and video data.
[0053] Video encoder 28 may encode video data of
multimedia content in a variety of ways, to produce dif-
ferent representations of the multimedia content at vari-
ous bitrates and with various characteristics, such as pix-
el resolutions, frame rates, conformance to various cod-
ing standards, conformance to various profiles and/or
levels of profiles for various coding standards, represen-
tations having one or multiple views (e.g., for two-dimen-
sional or three-dimensional playback), or other such
characteristics. A representation, as used in this disclo-
sure, may comprise one of audio data, video data, text
data (e.g., for closed captions), or other such data. The
representation may include an elementary stream, such
as an audio elementary stream or a video elementary
stream. Each PES packet may include a stream_id that
identifies the elementary stream to which the PES packet
belongs. Encapsulation unit 30 is responsible for assem-
bling elementary streams into videofiles (e.g., segments)
of various representations.

[0054] Encapsulation unit 30 receives PES packets for
elementary streams of a representation from audio en-
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coder 26 and video encoder 28 and forms corresponding
network abstraction layer (NAL) units from the PES pack-
ets. In the example of H.264/AVC (Advanced Video Cod-
ing), coded video segments are organized into NAL units,
which provide a "network-friendly" video representation
addressing applications such as video telephony, stor-
age, broadcast, or streaming. NAL units can be catego-
rized to Video Coding Layer (VCL) NAL units and non-
VCL NAL units. VCL units may contain the core com-
pression engine and may include block, macroblock,
and/or slice level data. Other NAL units may be non-VCL
NAL units. In some examples, a coded picture in one
time instance, normally presented as a primary coded
picture, may be contained in an access unit, which may
include one or more NAL units.

[0055] Non-VCL NAL units may include parameter set
NAL units and SEI NAL units, among others. Parameter
sets may contain sequence-level header information (in
sequence parameter sets (SPS)) and the infrequently
changing picture-level header information (in picture pa-
rameter sets (PPS)). With parameter sets (e.g., PPS and
SPS), infrequently changing information need not to be
repeated for each sequence or picture, hence coding ef-
ficiency may be improved. Furthermore, the use of pa-
rameter sets may enable out-of-band transmission of the
important header information, avoiding the need for re-
dundant transmissions for error resilience. In out-of-band
transmission examples, parameter set NAL units may be
transmitted on a different channel than other NAL units,
such as SEI NAL units.

[0056] Supplemental Enhancement Information (SEI)
may contain information that is not necessary for decod-
ing the coded pictures samples from VCL NAL units, but
may assist in processes related to decoding, display, er-
ror resilience, and other purposes. SEI messages may
be contained in non-VCL NAL units. SEl messages are
the normative part of some standard specifications, and
thus are not always mandatory for standard compliant
decoder implementation. SElI messages may be se-
quence level SEl messages or picture level SEl messag-
es. Some sequence level information may be contained
in SEl messages, such as scalability information SEI
messages in the example of SVC and view scalability
information SEI messages in MVC. These example SEI
messages may convey information on, e.g., extraction
of operation points and characteristics of the operation
points. In addition, encapsulation unit 30 may form a man-
ifest file, such as a media presentation descriptor (MPD)
that describes characteristics of the representations. En-
capsulation unit 30 may format the MPD according to
extensible markup language (XML). A manifest file (such
as manifest file 66) may, in some examples, map identi-
fiers for various representations (e.g., representations
68) to corresponding resource locations. That is, the
manifest file may include information indicating where
representations (or parts thereof) can be obtained. In
some examples, the resource locations may be uniform
resource locators (URLs), uniform resource identifiers
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(URIs), and/or other location identifiers. For example, a
manifest file may include data defining URLs for seg-
ments of various representations.

[0057] Encapsulation unit 30 may provide data for one
or more representations of multimedia content, along
with the manifest file (e.g., the MPD) to output interface
32. Outputinterface 32 may comprise a network interface
or an interface for writing to a storage medium, such as
auniversal serial bus (USB) interface, a CD or DVD writer
or burner, an interface to magnetic or flash storage me-
dia, or other interfaces for storing or transmitting media
data. Encapsulation unit 30 may provide data of each of
the representations of multimedia content to output in-
terface 32, which may send the data to server device 60
via network transmission or storage media. In the exam-
ple of FIG. 1, server device 60 includes storage medium
62 that stores various multimedia contents 64, each in-
cluding a respective manifest file 66 and one or more
representations 68A-68N (representations 68). In some
examples, outputinterface 32 may also send data directly
to network 74.

[0058] In some examples, representations 68 may be
separated into adaptation sets. That is, various subsets
of representations 68 may include respective common
sets of characteristics, such as codec, profile and level,
resolution, number of views, file format for segments, text
type information that may identify a language or other
characteristics of text to be displayed with the represen-
tation and/or audio data to be decoded and presented,
e.g., by speakers, camera angle information that may
describe a camera angle or real-world camera perspec-
tive of a scene for representations in the adaptation set,
rating information that describes content suitability for
particular audiences, or the like.

[0059] Manifest file 66 may include data indicative of
the subsets of representations 68 corresponding to par-
ticular adaptation sets, as well as common characteris-
tics for the adaptation sets. Manifest file 66 may also
include data representative of individual characteristics,
such as bitrates, for individual representations of adap-
tation sets. In this manner, an adaptation set may provide
for simplified network bandwidth adaptation. Represen-
tations in an adaptation set may be indicated using child
elements of an adaptation set element of manifest file 66.
[0060] Server device 60 includes request processing
unit 70 and network interface 72. In some examples, serv-
er device 60 may include a plurality of network interfaces.
Furthermore, any or all of the features of server device
60 may be implemented on other devices of a content
delivery network, such asrouters, bridges, proxy devices,
switches, or other devices. In some examples, interme-
diate devices of a content delivery network may cache
data of multimedia content 64, and include components
that conform substantially to those of server device 60.
In general, network interface 72 is configured to send
and receive data via network 74.

[0061] Request processing unit 70 is configured to re-
ceive network requests from client devices, such as client
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device 40, for data of storage medium 62. For example,
request processing unit 70 may implement hypertext
transfer protocol (HTTP) version 1.1, as described by
Fielding et al., "Hypertext Transfer Protocol - HTTP/1.1,"
Internet Engineering Task Force (IETF), RFC 2616, Jun.
1999. That is, request processing unit 70 may be config-
ured to receive HTTP GET or partial GET requests and
provide data of multimedia content 64 in response to the
requests. The requests may specify a segment of one of
representations 68, e.g., using a URL of the segment. In
some examples, the requests may also specify one or
more byte ranges of the segment, thus comprising partial
GET requests. Request processing unit 70 may further
be configured to service HTTP HEAD requests to provide
header data of a segment of one of representations 68.
In any case, request processing unit 70 may be config-
ured to process the requests to provide requested data
to a requesting device, such as client device 40.

[0062] Additionally or alternatively, request processing
unit 70 may be configured to deliver media data via a
broadcast or multicast protocol, such as eMBMS. Con-
tent preparation device 20 may create DASH segments
and/or sub-segments in substantially the same way as
described, but server device 60 may deliver these seg-
ments or sub-segments using eMBMS or another broad-
cast or multicast network transport protocol. For exam-
ple, request processing unit 70 may be configured to re-
ceive a multicast group join request from client device
40. That is, server device 60 may advertise an Internet
protocol (IP) address associated with a multicast group
to client devices, including client device 40, associated
with particular media content (e.g., a broadcast of a live
event). Client device 40, in turn, may submit a request
to join the multicast group. This request may be propa-
gated throughout network 74, e.g., routers making up
network 74, such that the routers are caused to direct
traffic destined for the IP address associated with the
multicast group to subscribing client devices, such as
client device 40.

[0063] Asillustrated in the example of FIG. 1, multime-
dia content 64 includes manifest file 66, which may cor-
respond to a media presentation description (MPD).
Manifest file 66 may contain descriptions of different al-
ternative representations 68 (e.g., video services with
different qualities) and the description may include, e.g.,
codec information, a profile value, a level value, a bitrate,
and other descriptive characteristics of representations
68. Client device 40 may retrieve the MPD of a media
presentation to determine how to access segments of
representations 68.

[0064] In particular, retrieval unit 52 may retrieve con-
figuration data (not shown) of client device 40 to deter-
mine decoding capabilities of video decoder 48 and ren-
dering capabilities of video output 44. The configuration
data may also include any or all of a language preference
selected by auserofclientdevice 40, one or more camera
perspectives corresponding to depth preferences set by
the user of client device 40, and/or a rating preference
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selected by the user of client device 40. Retrieval unit 52
may comprise, for example, a web browser or a media
client configured to submit HTTP GET and partial GET
requests. Retrieval unit 52 may correspond to software
instructions executed by one or more processors or
processing units (not shown) of client device 40. In some
examples, all or portions of the functionality described
with respect to retrieval unit 52 may be implemented in
hardware, or acombination of hardware, software, and/or
firmware, where requisite hardware may be provided to
execute instructions for software or firmware.

[0065] Retrieval unit 52 may compare the decoding
and rendering capabilities of client device 40 to charac-
teristics of representations 68 indicated by information
of manifest file 66. Retrieval unit 52 may initially retrieve
at least a portion of manifest file 66 to determine charac-
teristics of representations 68. For example, retrieval unit
52 may request a portion of manifest file 66 that describes
characteristics of one or more adaptation sets. Retrieval
unit 52 may select a subset of representations 68 (e.g.,
an adaptation set) having characteristics that can be sat-
isfied by the coding and rendering capabilities of client
device 40. Retrieval unit 52 may then determine bitrates
forrepresentations inthe adaptation set, determine a cur-
rently available amount of network bandwidth, and re-
trieve segments from one of the representations having
a bitrate that can be satisfied by the network bandwidth.
[0066] In general, higher bitrate representations may
yield higher quality video playback, while lower bitrate
representations may provide sufficient quality video play-
back when available network bandwidth decreases. Ac-
cordingly, when available network bandwidth is relatively
high, retrieval unit 52 may retrieve data from relatively
high bitrate representations, whereas when available
network bandwidth is low, retrieval unit 52 may retrieve
data from relatively low bitrate representations. In this
manner, client device 40 may stream multimedia data
over network 74 while also adapting to changing network
bandwidth availability of network 74.

[0067] Additionally or alternatively, retrieval unit 52
may be configured to receive data in accordance with a
broadcast or multicast network protocol, such as eMBMS
or IP multicast. In such examples, retrieval unit 52 may
submit a request to join a multicast network group asso-
ciated with particular media content. After joining the mul-
ticast group, retrieval unit 52 may receive data of the
multicast group without further requests issued to server
device 60 or content preparation device 20. Retrieval unit
52 may submit a request to leave the multicast group
when data of the multicast group is no longer needed,
e.g., to stop playback or to change channels to a different
multicast group.

[0068] Network interface 54 may receive and provide
data of segments of a selected representation to retrieval
unit 52, which may in turn provide the segments to de-
capsulation unit 50. Decapsulation unit 50 may decap-
sulate elements of a video file into constituent PES
streams, depacketize the PES streams to retrieve en-
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coded data, and send the encoded data to either audio
decoder 46 or video decoder 48, depending on whether
the encoded data is part of an audio or video stream,
e.g., as indicated by PES packet headers of the stream.
Audio decoder 46 decodes encoded audio data and
sends the decoded audio data to audio output 42, while
video decoder 48 decodes encoded video data and
sends the decoded video data, which may include a plu-
rality of views of a stream, to video output 44.

[0069] Video encoder 28, video decoder 48, audio en-
coder 26, audio decoder 46, encapsulation unit 30, re-
trieval unit 52, and decapsulation unit 50 each may be
implemented as any of a variety of suitable processing
circuitry, as applicable, such as one or more microproc-
essors, digital signal processors (DSPs), application spe-
cific integrated circuits (ASICs), field programmable gate
arrays (FPGAs), discrete logic circuitry, software, hard-
ware, firmware or any combinations thereof. Each of vid-
eo encoder 28 and video decoder 48 may be included in
one or more encoders or decoders, either of which may
be integrated as part of a combined video encoder/de-
coder (CODEC). Likewise, each of audio encoder 26 and
audio decoder 46 may be included in one or more en-
coders or decoders, either of which may be integrated
as part of a combined CODEC. An apparatus including
video encoder 28, video decoder 48, audio encoder 26,
audio decoder 46, encapsulation unit 30, retrieval unit
52, and/or decapsulation unit 50 may comprise an inte-
grated circuit, a microprocessor, and/or a wireless com-
munication device, such as a cellular telephone.

[0070] Client device 40, server device 60, and/or con-
tent preparation device 20 may be configured to operate
in accordance with the techniques of this disclosure. For
purposes of example, this disclosure describes these
techniques with respect to client device 40 and server
device 60. However, it should be understood that content
preparation device 20 may be configured to perform
these techniques, instead of (or in addition to) server de-
vice 60.

[0071] Encapsulation unit 30 may form NAL units com-
prising a header that identifies a program to which the
NAL unit belongs, as well as a payload, e.qg., audio data,
video data, or data that describes the transport or pro-
gram stream to which the NAL unit corresponds. For ex-
ample, in H.264/AVC, a NAL unitincludes a 1-byte head-
er and a payload of varying size. A NAL unit including
video data in its payload may comprise various granu-
larity levels of video data. For example, a NAL unit may
comprise a block of video data, a plurality of blocks, a
slice of video data, or an entire picture of video data.
Encapsulation unit 30 may receive encoded video data
from video encoder 28 in the form of PES packets of
elementary streams. Encapsulation unit 30 may associ-
ate each elementary stream with a corresponding pro-
gram.

[0072] Encapsulation unit 30 may also assemble ac-
cess units from a plurality of NAL units. In general, an
access unit may comprise one or more NAL units for
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representing a frame of video data, as well audio data
corresponding to the frame when such audio datais avail-
able. An access unit generally includes all NAL units for
one output time instance, e.g., all audio and video data
for one time instance. For example, if each view has a
frame rate of 20 frames per second (fps), then each time
instance may correspond to a time interval of 0.05 sec-
onds. During this time interval, the specific frames for all
views of the same access unit (the same time instance)
may be rendered simultaneously. In one example, an
access unit may comprise a coded picture in one time
instance, which may be presented as a primary coded
picture.

[0073] Accordingly, an access unit may comprise all
audio and video frames of a common temporal instance,
e.g., all views corresponding to time X. This disclosure
also refers to an encoded picture of a particular view as
a"view component." Thatis, a view component may com-
prise an encoded picture (or frame) for a particular view
at a particular time. Accordingly, an access unit may be
defined as comprising all view components of a common
temporal instance. The decoding order of access units
need not necessarily be the same as the output or display
order.

[0074] A media presentation may include a media
presentation description (MPD), which may contain de-
scriptions of different alternative representations (e.g.,
video services with different qualities) and the description
may include, e.g., codec information, a profile value, and
a level value. An MPD is one example of a manifest file,
such as manifest file 66. Client device 40 may retrieve
the MPD of a media presentation to determine how to
access movie fragments of various presentations. Movie
fragments may be located in movie fragment boxes (moof
boxes) of video files.

[0075] Manifest file 66 (which may comprise, for ex-
ample, an MPD) may advertise availability of segments
of representations 68. That is, the MPD may include in-
formation indicating the wall-clock time at which a first
segmentof one of representations 68 becomes available,
as well as information indicating the durations of seg-
ments within representations 68. In this manner, retrieval
unit 52 of client device 40 may determine when each
segment is available, based on the starting time as well
as the durations of the segments preceding a particular
segment.

[0076] After encapsulation unit 30 has assembled NAL
units and/or access units into a video file based on re-
ceived data, encapsulation unit 30 passes the video file
to output interface 32 for output. In some examples, en-
capsulation unit 30 may store the video file locally or send
the video file to a remote server via output interface 32,
rather than sending the video file directly to client device
40. Output interface 32 may comprise, for example, a
transmitter, a transceiver, a device for writing data to a
computer-readable medium such as, for example, an op-
tical drive, a magnetic media drive (e.g., floppy drive), a
universal serial bus (USB) port, a network interface, or
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other output interface. Output interface 32 outputs the
video file to a computer-readable medium 34, such as,
for example, a transmission signal, a magnetic medium,
an optical medium, amemory, a flash drive, or other com-
puter-readable medium.

[0077] Network interface 54 may receive a NAL unit or
access unit via network 74 and provide the NAL unit or
access unit to decapsulation unit 50, via retrieval unit 52.
Decapsulation unit 50 may decapsulate a elements of a
video file into constituent PES streams, depacketize the
PES streams to retrieve encoded data, and send the en-
coded data to either audio decoder 46 or video decoder
48, depending on whether the encoded data is part of an
audio or video stream, e.g., as indicated by PES packet
headers of the stream. Audio decoder 46 decodes en-
coded audio data and sends the decoded audio data to
audio output 42, while video decoder 48 decodes encod-
ed video data and sends the decoded video data, which
may include a plurality of views of a stream, to video
output 44.

[0078] In this manner, client device 40 represents an
example of a device for retrieving media data, the device
including means for receiving an indication of whether
the media data of the content service is to be received
via a first service or a second service, in accordance with
one or more aspects of the present disclosure. When the
indication indicates that the media data is to be received
via the first service, client device 40 may disable a unit
for receiving data via the second service and receive the
media data via the first service. Alternatively, when the
indication indicates that the media data is to be received
via the second service, client device 40 may activate the
unit for receiving data via the second service and receive
the media data from the unit for receiving the data via
the second service. The unit for receiving data via the
second service may receive the media data via a broad-
cast or multicast delivery mode.

[0079] Inotherwords, the techniques of this disclosure
are directed to mediating content delivery via unicast and
broadcast transport. That is, the present disclosure pro-
vides various techniques for activating MBMS middle-
ware when a non-MBMS unicast service is converted to
an MBMS user service by a network. In various exam-
ples, this disclosure includes both UE based solutions
and network based solutions that include a mediating
layer to trigger a client (e.g., an eMBMS client) to switch
between receiving data from a unicast and broadcast (or
multicast) service, and potentially receiving the data via
unicast and broadcast (or multicast) delivery modes of a
broadcast (or multicast) service. In one example UE
based solution, the MBMS middleware is activated when
any application is on. The UE can be preconfigured with
the applications which potentially can be switched to the
broadcast content to avoid triggering MBMS middleware
for all applications. In example network based solutions,
the MBMS middleware is activated upon the UE receiving
some "indication" or "triggering" from the network. In
some examples, if a device of the network has informa-
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tion about the capabilities of various UEs, the device
(e.g., a BM-SC in the network) may determine whether
the UEs that are receiving data from a unicast service
are MooD-capable (e.g., are capable of switching to re-
ceiving the data via an MBMS User Service). For in-
stance, a device of the network (e.g., an OMA-DM server)
may send MooD configuration data to MooD-capable
UEs while ensuring that non-MooD-capable UEs will not
use the proxy server specified in the MooD configuration.
MooD configuration is further described in S4-140327,
"MI-MooD: MBMS Service Configuration", Qualcomm
contribution to SA4 #78, the entire content of which is
incorporated herein by reference.

[0080] The indication can be a triggering for the UE to
receive a USD, and subsequently to receive data on the
MBMS bearer, or it can be the USD itself. In some ex-
amples, a device of the network (e.g., a BM-SC) may
send a USD or an updated USD (e.g., should other
MBMS services already be in use) by announcing the
new MBMS user service and its availability over broad-
cast and/or unicast delivery. The USD or updated USD
may, in some examples, make use of the r12:broad-
castAppService and/or the r12:unicastAppService ele-
ments under the deliveryMethod child element of the us-
erServiceDescription element in order to identify whether
the content is carried over a broadcast and/or a unicast
transport. In some examples, existing mechanisms (e.g.,
as found in section 7.6 of 3GPP TS 26.346: "Multimedia
Broadcast/Multicast Service (MBMS); Protocols and co-
decs") defined for supporting unicast fallback and mobil-
ity-based transport switching of application service ac-
cess may also be applicable to MooD operations.
[0081] In some examples, the USD or updated USD
may make use of the r12:appService child element of the
userServiceDescription element for providing the identi-
ties of identical and alternative versions of an application
service content item which can be substituted for one
another, in accordance with MooD operation or network
policy requirements (e.g., a requirement that only broad-
cast reception of content is allowed when the UE is re-
directed to broadcast reception and the UE is within
MBMS coverage"). A unified MPD (e.g., via a corre-
sponding Media Presentation Description fragment) that
describes both broadcast and unicast representations
may be included in an updated USD to enable a UE to
associate the service being received through unicast with
the MBMS user service.

[0082] In some examples, if the BM-SC has already
established a file delivery over unidirectional transport
(FLUTE) session for USD delivery, the BM-SC can send
the USD (or updated USD) over that broadcast channel.
Otherwise, the BM-SC can establish a FLUTE session
for sending the USD or updated USD using the existing
MBMS session establishment procedure. FLUTE is de-
scribed in T. Paila et al., "FLUTE - File Delivery over
Unidirectional Transport," IETF, RFC 6726, Nov. 2012.
[0083] Upon having prepared the USD/updated USD
for the newly-established MBMS user service, a device
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of the network (e.g., a BM-SC) may send a redirec-
tion/trigger message to the UE toredirect the UE to switch
from unicast to broadcast reception. As a first example,
a device of the network may send an indication along
with the content provided in an HTTP response to trigger
UE access to the USD/updated USD over a unicast or
MBMS bearer. For instance, in response to a request for
content, a device of the network may send an HTTP 200
OK message with a 3GPP Extension Header that con-
tains an indication for triggering UE reception of the
USD/USD-update. That is, the HTTP 200 OK message
may include the content that the UE has requested as
well as the redirection. As another example, in response
to the request for content, a device of the network may
send an HTTP 3xx Redirect message with a 3GPP Ex-
tension Headerwhich prompts the UE toinitiate reception
of the USD/updated USD. The redirection URL included
in the HTTP 3xx redirect message may represent a dif-
ferent location for the same requested resource. For ex-
ample, if the original request URL was http://fexam-
ple.com/per-x/rep-y/seg-z.3gp, the redirection URL
might be http://example.com/redirect/per-x/rep-y/seg-
z.3gp. The 3GPP-defined HTTP extension header might
be named "Trigger-MBMS" with the value "Get-USD."
Consequently, the HTTP response message to the con-
tent request by the UE with 3xx status code may be ac-
companied by the response header: "Trigger-MBMS:
Get-USD."

[0084] In order for a UE to differentiate between a reg-
ular redirection message (e.g., an HTTP redirection sta-
tus code or RTSP redirection request) and an MBMS
offloading request, a new header field (e.g., a MooD
header field) may be used. The MooD header field may
apply to both RTSP and HTTP redirections. If the UE
detects the presence of the MooD header, it may deter-
mine that the redirection is an indication to activate the
MBMS client. If the MBMS client is already activated or
operational, the UE may determine that the redirection
represents an implicit notification that updated USD frag-
ments should be acquired. The MooD header field may
include a URL indicating the location of a MBMS USBD
fragmentthat serves as the entry point to the dynamically-
established MBMS service. An example set of prece-
dence rules for UE acquisition of USD fragments result-
ing from the receipt of the MooD header are given below,
in decreasing order of priority:

1. If the URL is present in the MooD header, the
MBMS client may use the URL to retrieve the USBD
fragment over unicast.

2. If the URL to the USBD fragment is not present in
the MooD header, but the URL to USD information,
(e.g.,/<X>/USDLocation/URL) is present in the MO,
the MBMS client may use the URL to retrieve USD
fragments over unicast.

[0085] During the interim period beginning from when
the MBMS client starts to acquire the USD fragments
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until it has received contents of the on-demand MBMS
service over the MBMS bearer, the UE may continue to
request content via the unicast network, to avoid service
disruption or a "break before make" switch from unicast
to broadcast content reception. Upon readiness of the
MBMS middleware client to supply content received over
MBMS delivery to the application client, a switch in re-
ception mode from unicast to broadcast may occur.
[0086] In some examples, a MooD header field may
be used by a UE to indicate its current location to a MooD
proxy server, if requested to do so by the information in
the MO. In such instance, the UE’s current location may
be formatted according to the "LocationType" value as
described in FIG. 21 below. The Augmented Backus-
Naur Form (ABNF) syntax for the MooD header field is
defined as follows: MooD="3gpp-mbms-offloading" [":"
(absoluteURI | relativeURI|currentLocation)].

[0087] As a second example of a redirection/trigger
message to redirect the UE to switch from unicast to
broadcast reception, a device of the network may send
the USD/updated USD together with the content provided
in an HTTP response to the UE by encapsulating the
requested content (e.g., Segments) and USD/updated
USD in a multipart MIME container. As a third example,
a device of the network may use an OMA Push mecha-
nism (e.g., as found in Section 7.4 of 3GPP TS 26.346:
"Multimedia Broadcast/Multicast Service (MBMS); Pro-
tocols and codecs") or other Push mechanism to send
the USD/updated USD to a UE over a unicast channel.
While the UE is acquiring a new USD or updated USD
via either unicast or broadcast transport, the UE may
continue using the unicast channel to fetch content. Once
the UE can fully receive the content from the MBMS bear-
er, the unicast channel can be released.

[0088] Various triggering methods may be used to ef-
fectuate a network based solution for activating MBMS
middleware of a UE. In a first alternative, an application
of a UE may get some information and then the applica-
tion may register with MBMS middleware of the UE. In a
second alternative, an HTTP proxy or RTP proxy of the
UE may get some redirection which provides an indica-
tion tothe MBMS middleware. In a third alternative, some
push mechanism, such as SMS, WAP push, OMA-DM,
etc. may directly wake up the MBMS middleware. For
example, the push mechanism may specify a new APP
port ID (e.g., a new UDP port) for SMS used for MBMS
triggering. When the SMS layer receives the trigger with
the newly specified APP port ID, itis passed to the MBMS
middleware. In another example, an OMA-DM server
sends a management initiation message to the UEs to
start up the MBMS middleware. In a fourth alternative, a
network may use air interface signaling such as system
information block (SIB) broadcasts, cell broadcasting,
MBMS control information validity and change (MCCH)
change notifications, USD change notifications, or other
signaling methods. In afifth alternative, the network may
use packet gateway signaling, such as non access stra-
tum (NAS) signaling, protocol configuration options
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(PCOs) or other signaling methods. Various other alter-
natives may be used in accordance with one or more
techniques of the present disclosure.

[0089] FIG. 2 is a conceptual diagram illustrating ele-
ments of example multimedia content 102. Multimedia
content 102 may be included in a streaming service for
which the content is consumed as it is received, or a
download delivery service for which the content is down-
loaded and stored for later consumption. That is, multi-
media content 102 may represent any data accessible
by one or more UEs for real-time or non-real-time ren-
dering. In the example of FIG. 2, multimedia content 102
includes media presentation description (MPD) 104 and
a plurality of representations 110-120. Representation
110 includes optional header data 112 and segments
114A-114N (segments 114), while representation 120 in-
cludes optional header data 122 and segments 124A-
124N (segments 124). The letter N is used to designate
the last movie fragment in each of representations 110,
120 as a matter of convenience. In some examples, there
may be different numbers of movie fragments between
representations 110, 120.

[0090] MPD 104 may comprise a data structure sepa-
rate from representations 110-120. MPD 104 may cor-
respond to manifest file 66 of FIG. 1. Likewise, represen-
tations 110-120 may correspond to representations 68
of FIG. 1. In general, MPD 104 may include data that
generally describes characteristics of representations
110-120, such as coding and rendering characteristics,
adaptation sets, a profile to which MPD 104 corresponds,
text type information, camera angle information, rating
information, trick mode information (e.g., information in-
dicative of representations that include temporal subse-
quences), and/or information for retrieving remote peri-
ods (e.g., for targeted advertisement insertion into media
content during playback).

[0091] Header data 112, when present, may describe
characteristics of segments 114, e.g., temporal locations
of random access points (RAPs, also referred to as
stream access points (SAPs)), which of segments 114
includes random access points, byte offsets to random
access points within segments 114, uniform resource lo-
cators (URLSs) of segments 114, or other aspects of seg-
ments 114. Header data 122, when present, may de-
scribe similar characteristics for segments 124. Addition-
ally or alternatively, such characteristics may be fully in-
cluded within MPD 104.

[0092] Segments 114, 124 include one or more coded
video samples, each of which may include frames or slic-
es of video data. Each of the coded video samples of
segments 114 may have similar characteristics, e.g.,
height, width, and bandwidth requirements. Such char-
acteristics may be described by data of MPD 104, though
such data is notillustrated in the example of FIG. 2. MPD
104 may include characteristics as described by the
3GPP Specification, with the addition of any or all of the
signaled information described in this disclosure.
[0093] Each of segments 114, 124 may be associated

10

15

20

25

30

35

40

45

50

55

15

with a unique uniform resource locator (URL). Thus, each
of segments 114, 124 may be independently retrievable
using a streaming network protocol, such as DASH. In
this manner, a destination device, such as client device
40, may use an HTTP GET request to retrieve segments
114 or 124. In some examples, client device 40 may use
HTTP partial GET requests to retrieve specific byte rang-
es of segments 114 or 124.

[0094] An MPD may describe how to retrieve unicast
content, multicast content, broadcast content, or some
combination thereof. That is, the MPD may provide in-
formation to one or more components of a UE (e.g., a
streaming client) to allow the UE to access the content
via one or more delivery modes. In some examples, part
or all of an MPD may be modified, thereby changing the
instructions a streaming client may receive. Forinstance,
a URL for retrieving media data included in the MPD may
need to be changedtoinstruct a streaming client to obtain
the media data from a new location. In some examples,
to cause the streaming client to obtain the media data
from the new location, a base portion of the URL may be
modified. The base portion of the URL may be changed
to direct the streaming client to a different network ad-
dress, or to a local address. That is, in some examples,
the base portion of a modified URL may cause a stream-
ing client (such as that of client device 40) to retrieve
media data from one or more components within client
device 40 itself. In this way, a streaming client may re-
trieve media data from other components of a UE, such
as an MBMS middleware unit, instead of from a content
server on the network.

[0095] Various techniques to transition retrieval of me-
diadatafromone service to anotherare described herein.
Such techniques may be employed in accordance with
a service provider network initiating or ceasing provision
of the different services. As one use case example, a
service provider network may enable demand-based eM-
BMS for Real-Time (RT) content. For instance, a
sports/news content provider may make its online multi-
media sports programming and news service available
over the Internet (a.k.a. an "Over-the-Top" or OTT serv-
ice). LTE unicast access to the service may be offered
in a particular country by a mobile network operator. For
any number of reasons, live coverage of a particular
sporting event provided by the sports/news content pro-
vider may become wildly popular in the country. That is,
a large number of users in the country may access the
sports/news content provider’s site (e.g., via smart-
phones) to follow the live coverage. The mobile network
operator, which also provides eMBMS services, may in-
cur a high and sustained level of traffic on its LTE unicast
network to/from the sports/news content provider’s site,
due to the increased popularity.

[0096] Such high traffic volume may not only stresses
the capacity of the service provider’s unicast network,
but it may also impair the overall user experience due to
more frequent stalls during content reception (which may
also be of concern to the sports/news content provider).
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In accordance with the techniques described herein, the
mobile network operator network may be capable of de-
tecting a dynamic OTT traffic increase over its unicast
network to any external site, and may have the means
to dynamically provision an eMBMS service for unicast
traffic offloading. In some examples, the mobile network
operator may have a business agreement with the con-
tent provider to configure demand-based eMBMS serv-
ice as necessary.

[0097] Asasecond use case example, the service pro-
vider network may enable demanded-based eMBMS for
non-real-time (NRT) content. For instance, the afore-
mentioned sports/news content provider may also pub-
lish RSS ("RDF Site Summary" or "Really Simple Syndi-
cation") feeds (a.k.a. "podcasts") covering different cat-
egories of sports news, interviews, highlights, etc. Due
to recent popularity, subscriptions to the podcasts may
increase dramatically. It may be more efficient for such
RSS content delivery over the unicast network of the
service provider to be delivered over a broadcast or an
eMBMS bearer. In some examples, the content provider
may have a relationship with the service provider that
may allow the subscription events to the various RSS
feeds offered by the content provider to be measured
and shared with the service provider. In some examples,
upon reaching a certain threshold for a given RSS feed,
the service provider may dynamically provision an eM-
BMS download delivery service to deliver the RSS con-
tent according to a broadcast schedule.

[0098] As a third use case example, the service pro-
vider network may enable demand-based deactivation
of eMBMS services. Forinstance, sports fans in the coun-
try may start to lose interest in the sports/news content
provider’s content. Significant drop-off is detected in user
access to the sports/news content provider’s site over
the recently provisioned eMBMS service. The service
provider may determine that it is no longer beneficial, for
overall network utilization, to maintain a dedicated eM-
BMS broadcast of the sports/news content provider’s
service. In accordance with business terms formerly
agreed upon with the content provider, the service pro-
vider may deactivate the eMBMS service. In some ex-
amples, the associated network capacity may be re-al-
located for carriage of unicast traffic.

[0099] Asafourthuse case example, aservice network
operator may control eMBMS operation on Demand,
thereby providing live streaming service support. For in-
stance, in a shopping mall or other area, many users may
be watching afirst live program using the DASH protocol.
The service network cell which covers the shopping mall
may be highly congested. New users arriving at the shop-
ping mall may have a hard time accessing content using
the service network. In this example, many of the UEs
accessing the DASH streaming content may be eMBMS
capable. The congestion situation may come to the at-
tention of the network operator. In order to alleviate the
congestion, one or more devices of the network may com-
municate with the UEs to cause the UEs to begin receiv-
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ing the DASH streaming content over an MBMS bearer.
That is, the network may broadcast the live streaming
content over an MBMS bearer, the MBMS user service
subscription is activated, and, and, per instructions re-
ceived from the network, eMBMS capable UEs may
switch to the eMBMS system, thereby mitigating conges-
tion in the cell.

[0100] In some examples, while the first live program
is ongoing, a number of users may cease viewing the
program. Additionally, a second live program may in-
crease in popularity within the cell. The cell may once
again become congested. In such instance, a device of
the network may determine that the number of viewers
forthefirstlive programisless thanthe number of viewers
of the second live program. Based on this determination,
a device of the network may terminate the MBMS bearer
for the first live program and instead broadcast the sec-
ond live program over the MBMS bearer. In accordance
with the techniques described herein, those UEs obtain-
ing the first live program may quit the MBMS user service
and thereafter obtain the first live program over DASH.
The viewers of the second live program, on the other
hand, may subscribe to the broadcast service and begin
receiving the second live program over the MBMS bear-
er.

[0101] As a fifth use case example, a service provider
may enable efficient access to aggregated content. For
instance, a content provider may provide a service with
many live television channels based on DASH. In other
words, the content provider may act as an aggregator for
other content producers and content consumers. The TV
channels may include a large number of services of per-
sonalized reporters, local news, and/or other small pro-
duction feeds. In this use case example, channels of the
service may be shared through social networks and, oc-
casionally, such channels may become popular only to
eventually decrease again. Due to various factors, shifts
in popularity may happen relatively gradually and may
differ from region to region. The service provider may
want to ensure that, in these high-demand cases, all
MBMS-capable devices can consume qualifying servic-
es with high-quality and without disturbing the user ex-
perience (e.g., seamless service, availability of time-shift
buffering, additional views and components of the chan-
nel, and other features). That is, the service provider
wants to deliver such popular content in a radio efficient
manner.

[0102] FIG. 3 is a conceptual diagram illustrating an
example system 150 that implements techniques for ob-
taining data (e.g., pertaining to a streaming service or a
file download service) selectively using one or more serv-
ices. As shown in the example of FIG. 3, system 150
includes a UE side and a network side. Components lo-
cated on the UE side of FIG. 3 may, in some examples,
represent components of client device 40 as described
in FIG. 1. Components located on the network side may,
in some examples, represent components of content
preparation device 20, server device 60, and/or network
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74 (which are not necessarily shown in FIG. 1). In other
examples, components on the UE side may not be in-
cluded in a client device, and may instead be a part of
network 74.

[0103] In the example of FIG. 3, the network side of
system 150 includes application server ("app server")
152, packet data network gateway (P-GW) 154, and
broadcast and multicast service center (BM-SC) 156.
Each of application server 152, P-GW 154, and BM-SC
156 may include hardware, firmware, software, or any
combination thereof. Application server 152 may, in
some examples, have the same or similar functionality
to one or more components of server device 60. That is,
application server 152 may be operable to receive re-
quests for data, and provide the requested data. P-GW
154 may provide connectivity for UEs to external packet
data networks by being the point of exit and entry of traffic
for the UE. In some examples, multiple P-GWs may be
used to provide UEs with simultaneous connectivity to
more than one packet data network. P-GWs, in various
examples, may perform policy enforcement, packet fil-
tering, charging support, packet screening, or various
other activities. For instance, in the example of FIG. 3,
P-GW may provide UE components with access to ap-
plication server 152 for obtaining content. BM-SC 156
may, in some examples, have functionality the same as
or similar to that of processing unit 70. That is, BM-SC
156 may be configured to deliver data to UEs via a broad-
cast or multicast protocol, such as MBMS or eMBMS.
BM-SC 156 may receive data from application server 152
and broadcast the data for use by one or more UEs.
[0104] The UE side of system 150, as shown in the
example of FIG. 3, includes application 158, stream-
ing/file downloading client 160, MBMS unit ("MBMS client
(middleware)/local server") 162, IP stack 164, and mo-
dem 166. Application 158 may represent any application
capable of receiving data. In some examples, application
158 may be capable of receiving streaming media data
and outputting audio, video, or text for presentation to a
user. For instance, application 158 may be a media play-
er, a web browser, or other application. In some exam-
ples, application 158 may consume the media content in
real time as the content is delivered or accessed by a
streaming service or streaming client. In some examples,
application 158 may engage in time-shifted consumption
of content delivered or accessed by a file delivery service
or file downloading client. Streaming/file downloading cli-
ent 160 may be hardware, firmware, software, or some
combination thereof operable to perform any or all of the
functions described herein. In some examples stream-
ing/file downloading client 160 may perform operations
similar to those performed by retrieval unit 52. For in-
stance, streaming/file downloading client 160 may be op-
erable toreceive arequest for streaming media data from
application 158, and provide application 158 with video
data, audio data, and/or text data for presentation to a
user. Streaming/file downloading client 160 may com-
prise, for example, a DASH client, an RTP/RTSP client,
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an FTP client, an HTTP client, or other client configured
to receive streaming service data or file delivery service
data via a computer network.

[0105] MBMS unit 162 may represent any unit opera-
ble to receive data via broadcast or multicast services
(including broadcast and multicast delivery modes) and
store the data for access by one or more other compo-
nents. For instance, MBMS unit 162 may operate in ac-
cordance with various broadcast or multicast network
protocols, such as MBMS, eMBMS or IP multicast. When
broadcast or multicast services are available for partic-
ular content, MBMS unit 162 may submit a request to
join a multicast network group associated with the par-
ticular content and thereafter receive data of the multicast
group without necessarily having to issue any further re-
quests. In the example of FIG. 3, MBMS unit 162 may
be enabled by receiving an indication from application
158. The indication may signify that application 158 is
requesting data for which a broadcast service or multicast
is available. In some examples, when MBMS unit 162
has received at least a portion of the particular content,
MBMS unit 162 may communicate with streaming/file
downloading client 160 to cause streaming/file down-
loading client 160 to obtain streaming service data or file
delivery service data from the MBMS middleware. That
is, MBMS unit 162 may act as both an MBMS client as
well as a local server for the received data.

[0106] In the example of FIG. 3, MBMS unit 162 may
include functionality to communicate with streaming/file
downloading client 160, such as via an APl. MBMS unit
162 and streaming/file downloading client 160 may be
operable to exchange various information via one or
more APls, such as an MPD/SDP URL (or a mechanism
to notify the eMBMS layer of MPD for presentation being
accessed), MBMS triggering information (or a mecha-
nism to cause/trigger the eMBMS layer to check for user
service description (USD) updates), and/or redirect con-
figurations. For instance, an API between an MBMS cli-
ent and a streaming/file downloading client may be used
for exchanging information to send a manifest file for data
or to cause streaming/file downloading client 160 to con-
figure its settings (e.g., to change from accessing content
on application server 152 to accessing contenton MBMS
unit 162).

[0107] In the example of FIG. 3, streaming/file down-
loading client 160 and MBMS unit 162 may communicate
with the network side of system 150 via IP stack 164 and
modem 166. In various examples, IP stack 164 repre-
sents any layered protocol suite usable for network com-
munication, such as the Internet Protocol suite or other
protocol suites. Modem 166 represents any unit capable
of transmitting data across a physical medium, such as
via cables, optical fibers, or by using electromagnetic
waves.

[0108] In Step 1 of the example of FIG. 3, application
158 gets data from application server 152 through a uni-
cast service (e.g., using a unicast delivery mode). That
is, the UE may initially receive data using a first service.
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In Step 2 of the example of FIG. 3, a high attach rate
detection (HARD) unit in the network (not shown) detects
a high attach rate. For instance, the HARD may deter-
mine that a threshold number of UEs are accessing serv-
er 152 for the particular content. The HARD unitindicates
the high attach rate to BM-SC 156, which enables an
MBMS session (e.g., an MBMS bearer). BM-SC 156 may
indicate the MBMS session to application server 152 and
application server 152 may indicate the MBMS session
availability to application 158 in the UE side of system
150. In this way, the network side of system 150 may
indicate the availability of a second service (e.g., an
MBMS bearer or other multicast or broadcast service) to
application 158 of the UE. The second service may be
available using a broadcast or multicast delivery mode
as well as using a unicast delivery mode.

[0109] In Step 3 of the example of FIG. 3, when appli-
cation 158 receives the indication that the MBMS service
is available, application 158 registers with the MBMS
middleware (e.g., MBMS unit 162). MBMS unit 162 may
communicate with streaming/file downloading client 160
(e.g., via an API) to cause streaming/file downloading
client 160 to obtain streaming service data or file delivery
service data from the MBMS middleware. That is, in ac-
cordance with one or more techniques of the present
disclosure, during receipt of data via a first service (e.g.,
unicast service), application 158 gets some information
(e.g., the indication) and then application 158 registers
with MBMS middleware.

[0110] In Step 4 of the example of FIG. 3, application
158 gets data from the MBMS bearer (e.g., BM-SC 156)
using the broadcast or multicast service. In other words,
when the UE receives an indication that the data is to be
received via the second service, the UE may activate a
unitfor receiving data via the second service (e.g., MBMS
unit 162) and receive the data from the unit for receiving
the data via the second service. MBMS unit 162 may
obtain the data via a broadcast delivery mode or a mul-
ticast delivery mode. This approach of FIG. 3 may be
more suitable for file downloading, such as firmware over
the air (FOTA) technology, podcasting, etc. In the exam-
ple of FIG. 3, application 158 is not transport agnostic.
That is, application 158 must receive the indication and
register with the MBMS middleware to enable the receipt
of data via broadcast or multicast services.

[0111] FIG. 4 is a conceptual diagram illustrating an
example system 200 that implements techniques for ob-
taining data selectively using one or more services. In
the example of FIG. 4, system 200 includes UE side and
network side. The network side of system 200 includes
application server ("app server") 202, P-GW 204, redi-
rection/proxy unit 205, and BM-SC 206. Application serv-
er ("app server") 202, P-GW 204, and BM-SC 206 may
include functionality that is the same as or similar to that
of application server 152, P-GW 154, and BM-SC 156 of
FIG. 3, respectively. Redirection/proxy unit 205 may rep-
resent hardware, firmware, software, or some combina-
tion thereof for receiving requests, such as HTTP GET
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requests or RTP messages, and directing the requests
to one or more sources based on instructions. For in-
stance, redirection/proxy unit 205 may be operable to
receive a request for data from a UE, and forward the
request to application server 202.

[0112] Inthe example of FIG. 4, the UE side of system
200 includes application 208, streaming/file downloading
client 210, MBMS unit ("MBMS client (middleware)/local
server") 212, proxy unit ("HTTP/RTP proxy") 213, IP
stack 214, and modem 216. Application 208, IP stack
214, and modem 216 may include functionality that is the
same as or similar to that of application 158, IP stack
164, and modem 166 of FIG. 3, respectively. In some
examples, streaming/file downloading client 210 may in-
clude functionality that is the same or similar to that of
streaming/file downloading client 160 of FIG. 3. In other
examples, streaming/file downloading client 210 may in-
clude different or additional functionality. In some exam-
ples, streaming/file downloading client 210 may be a col-
lection of components, capable of processing data en-
coded using various formats (e.g., a DASH client and an
RTP client). MBMS unit 212 may include functionality
that is the same or similar to that of MBMS unit 162 of
FIG. 3. In the example of FIG. 4, MBMS unit 212 may
include different or additional functionality.

[0113] In the example of FIG. 4, MBMS unit 212 may
also include functionality to communicate with proxy unit
213, such as via an APl. MBMS unit 212 and proxy unit
213 may be operable to exchange various information
via one or more APIs, such as an MPD/SDP URL (or a
mechanism to notify the eMBMS layer of MPD for pres-
entation being accessed), MBMS triggering information
(or a mechanism to causel/trigger the eMBMS layer to
check for user service description (USD) updates),
and/or redirect configurations. For instance, an API be-
tween an MBMS client and a local proxy may be used
for exchanging information to enable MBMS unit 212 to
start receiving data, to send a manifest file for streaming
service data or file delivery service data, and/or to cause
proxy unit 213 to configure its redirection settings (e.g.,
to change from accessing content on application server
202 to accessing content on MBMS unit 212).

[0114] Proxy unit 213 may include functionality to re-
ceive requests (e.g., requests for data) and forward the
requests to the appropriate destination. Proxy unit 213
may also include functionality to modify the received re-
quests (e.g., a URL included in the request) to conform
to redirection instructions. For example, proxy unit 213
may be operable to modify network addresses such that
streaming/file downloading client 210 receives data from
MBMS unit 212 (e.g., from a broadcast or multicast serv-
ice) instead of from application server 202 (e.g., from a
unicast service). Thereafter, MBMS unit 212 may receive
datafrom the broadcast service over a broadcastdelivery
mode, if available.

[0115] In Step 1 of the example of FIG. 4, application
208 gets data from application server 202 through a uni-
cast service. That is, the UE may initially receive data
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using a first service. Redirection/proxy unit 205 may be
on the path of unicast user traffic. That is, unicast traffic
between application server 202 and the UE side may flow
through redirection/proxy unit 205. In Step 2 of the ex-
ample of FIG. 4, a HARD unit in the network (not shown)
detects a high attach rate. In various examples, the
HARD unit may be a part of application server 202, re-
direction/proxy unit 205, P-GW 204, or other network en-
tity. The HARD unit indicates the high attach rate to BM-
SC 206 to enable an MBMS session (e.g., an MBMS
bearer). BM-SC 206 requests redirection/proxy unit 205
(can be in user plane or in control pane) to redirect the
UE to go to the local server. Redirection/proxy unit 205
may send the indication to the UE, for example, using an
HTTP redirect or success message or an RTSP redirect
orsuccess message. As one example,an HTTP or RTSP
redirect message may correspond to a 3xx redirect (e.g.,
300 or 303-type HTTP response). The redirect may be
sent with or without a header extension. An HTTP or RT-
SP success message may correspond to a 2xx success
(e.g., 200-type HTTP response) that includes a header
extension. In this way, the network side of system 200
may indicate the availability of a second service (e.g., an
MBMS bearer or other multicast or broadcast service) to
proxy unit 213 of the UE.

[0116] In Step 3 of the example of FIG. 4, when proxy
unit 213 receives the indication (e.g., the redirection or
success message), proxy unit 213 (e.g., the HTTP/RTP
proxy) registers with the MBMS middleware (e.g., MBMS
unit 212). That is, in accordance with one or more tech-
niques of the presentdisclosure, the HTTP proxy (or RTP
proxy) gets some indication, then activates the MBMS
middleware.

[0117] In Step 4 of the example of FIG. 4, application
208 gets data from the MBMS bearer (e.g., BM-SC 206)
by obtaining data indirectly from MBMS unit 212 that the
MBMS unit212 obtained using the broadcast or multicast
service (e.g., via a broadcast or multicast delivery mode).
In other words, when the UE receives an indication that
the data is to be received via the second service, the UE
may activate a unit for receiving data via the second serv-
ice (e.g., MBMS unit 212) and receive the data from the
unit for receiving the data via the second service. The
data received via the second service may then be pro-
videdindirectly (e.g., via proxy unit 213 and streaming/file
downloading client 210) to the application 208. In some
examples, an HTTP interface between streaming/file
downloading client 210 and a local proxy (e.g., proxy unit
213) is operable to enable an application request for con-
tent delivered over MBMS to be retrieved from a local
HTTP server. The approach of FIG. 4 may be more suit-
able to streaming services, such as breaking news. In
the example of FIG. 4, application 208 is transport ag-
nostic. That is, application 208 need not have any indi-
cation of how the data is obtained. Rather, proxy unit 213
may automatically update routing information and send
requests for data to MBMS unit 212 instead of to appli-
cation server 202.
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[0118] FIGS. 5A-5D are conceptual diagrams illustrat-
ing example operations for obtaining streaming media
data selectively using one or more services. The example
operations of FIGS. 5A-5D are described below within
the general context of system 200 of FIG 4. In the exam-
ple of FIGS. 5A-5D, streaming/file downloading client210
may be a DASH client, redirection/proxy unit 205 may be
a Proxy/Redirector, MBMS unit 212 may be an MBMS
client and a local HTTP server, proxy unit 213 may be
an HTTP proxy, and application server 202 may be an
HTTP server capable of providing DASH media content.
[0119] In accordance with one or more techniques of
the present disclosure, application 208 may obtain media
data using streaming/file downloading client 210 (e.g.,
using the DASH protocol). For instance, application 208
may send streaming/file downloading client 210 a URL
indicating a location of a manifestfile (e.g., an MPD) that,
in turn, defines one or more resource locations for re-
trieving media data according to a first service (e.g., uni-
cast). Streaming/file downloading client 210 may obtain
the MPD by sending an HTTP GET request to proxy unit
213. Proxy unit 213 may receive the HTTP GET request,
and direct the request to application server 202 via IP
stack 214, modem 216, P-GW 204, and redirection/proxy
unit 205. In the example of FIG. 5A, proxy unit 213 may
also send an indication of the MPD URL to MBMS unit
212 (e.g., by calling an API).

[0120] In some examples, the UE may indicate that it
is eMBMS capable when it does an initial MPD fetch. In
this way, the UE may enable the network to know how
many eMBMS capable devices are in the area. Indicating
eMBMS capability also allows the network to track future
transactions from the UE’s address. In some examples,
the UE may also indicate its location when it does the
initial MPD fetch.

[0121] Application server 202 may receive the HTTP
GET request, and send a 200-type HTTP OK message
in response, which proxy unit 213 may receive and send
to streaming/file downloading client 210. The OK mes-
sage may include the unicast MPD. Streaming/file down-
loading client 210 may receive the MPD and determine
arepresentation, a period, and a segment of media data
to obtain (e.g., Period 3, Representation 256, Segment
1). Based at least in part on the MPD, streaming/file
downloading client 210 may look up a URL for the deter-
mined segment and send an HTTP GET request with the
determined URL (e.g., "http://fexample.com/per-3/rep-
256/seg-1.3gp"), which proxy unit 213 may receive and
send to application server 202 via redirection/proxy unit
205. Application server 202 may receive the GET request
and, in response, may send a 200-type HTTP OK mes-
sage including the requested media data (e.g., "segl"),
which proxy unit 213 may receive via redirection/proxy
unit 205 and may send to streaming/file downloading cli-
ent 210. In this way, streaming/file downloading client
210 may obtain streaming media data from application
server 202 using a unicast service.

[0122] On the network side, BM-SC 206 may enable
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MBMS (e.g., a broadcast) service and initiate an MBMS
bearer. BM-SC 206 may broadcast a user service de-
scription (USD) thatincludes a common MPD and/or oth-
er parameters. For instance, the common MPD may in-
clude a base portion of a URL that corresponds to the
broadcast delivery mode for a service as well as a base
portion of a URL that corresponds to a unicast delivery
mode for the service. BM-SC 206 may also send an in-
dication to redirection/proxy unit 205 that media data is
to be received via an MBMS service for the particular
media content.

[0123] Streaming/file downloading client210 may con-
tinue sending HTTP GET requests for media data, such
as arequest for segment M, including the corresponding
URL from the original MPD (e.g., "http://exam-
ple.com/per-3/rep-256/seg-M.3gp"). When redirec-
tion/proxy unit205 receives the GET request for segment
M, redirection/proxy unit 205 may send, in the example
of FIG. 5A, a 3xx-type HTTP redirection message to the
UE. The redirection message may include an extension
header, including a redirection URL (e.g., "http://exam-
ple.com/redirect/per-3/rep-256/seg-M.3gp") to indicate
to local proxy unit 213 to register with MBMS unit 212.
That is, the redirection URL may represent a different
location for the same requested resource. For instance,
if the original request URL is http://example.com/per-
x/rep-y/seg-z.3gp, the redirection URL mightbe http://ex-
ample.com/redirect/per-x/rep-y/seg-z.3gp. The 3GPP-
defined HTTP extension header might be named "Trig-
ger-MBMS" with the value "Get-USD," in which case the
HTTP response message to the content request by the
UE may be accompanied by the response header, "Trig-
ger-MBMS: Get USD."

[0124] In some examples, redirection/proxy unit 205
may alternatively use 3xx-type HTTP redirection mes-
sage with entity body that includes a redirection URL and
an indication to local proxy unit 213 to cause proxy unit
213 to register with MBMS unit 212. That is, the redirec-
tion message may include an entity (e.g., as defined by
HTTP) consisting of an entity header and/or an entity
body. In some examples, redirection/proxy unit 205 may
alternatively send an indication along with the content
provided in an HTTP response. The indication may trig-
ger UE access to the USD or USD update over a unicast
or MBMS bearer. For instance, redirection/proxy unit 205
may send a 200-type HTTP OK message with a 3GPP
Extension Header containing an indication that may trig-
ger the UE to obtain/receive the USD or USD update.
That is, the 200-type HTTP OK message may include
the content that the UE requested (e.g., segment M) as
well as the indication.

[0125] Proxy unit 213 of the UE may receive the redi-
rection message and continue to retrieve content data
via the unicast service by sending a new HTTP GET re-
quest, to the redirection URL, for the same segment M,
to application server 202 via redirection/proxy unit 205.
The request sent to the redirection URL may represent
proxy unit 213’s acknowledgement, to redirection/proxy
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unit 205, of proxy unit 213’s receipt of the indication. In
some examples, redirection/proxy unit 205 may receive
the new HTTP GET request and forward the unmodified
request on to application server 202. Application server
202 may receive the new request directed to the redirec-
tion URL, and, in response send segment M, which proxy
unit 213 may receive via redirection/proxy unit 205 and
send to streaming/file downloading client 210. In some
examples, redirection/proxy unit 205 may receive the
new HTTP GET request directed to the redirection URL,
and modify the new request before sending the modified
new request to application server 202. For instance, re-
direction/proxy unit 205 may modify the new request so
that the modified new request is not to the redirection
URL but is instead to the original URL (e.g., "http://ex-
ample.com/per-3/rep-256/seg-M.3gp"). Application
server 202 may receive the modified request and, in re-
sponse, send segment M, which proxy unit 213 may re-
ceive via redirection/proxy unit 205 and send to stream-
ing/file downloading client 210.

[0126] In addition to sending the new GET request,
proxy unit 213 may make use of an API (e.g., of MBMS
unit 212) to enable MBMS unit 212. That is, in response
to receiving the redirection request, proxy unit 213 may
enable MBMS unit 212 but continue to forward the new
HTTP GET requests to app server 202 (via redirec-
tion/proxy unit 205) to fetch data segments via the unicast
service until the data is available using the broadcast
service. Proxy unit 213 may or may not redirect subse-
quent requests for unicast content to the received redi-
rection URL. That s, after receiving a redirection request
and sending a GET request for the content via the redi-
rection URL, proxy unit 213, in various examples, may
allow requests to pass through without modification, or
may modify requests to direct the requests URLs based
on the redirection location.

[0127] MBMS unit 212, upon receiving a trigger from
local proxy unit 213, may receive the USD from BM-SC
206 using the established broadcast service or may com-
municate with BM-SC 206 to acquire the USD through
the unicast service. The USD includes the MPD URL and
MPD metadata fragment, the latter describing the adap-
tation sets or representations for each MBMS service
carrying DASH-formatted content. MBMS unit 212 may
compare the URL for the MPD initially received from
streaming/file downloading client 210 (e.g., received in
step 3 of FIG. 5A) with the URL for the MPD received
from BM-SC 206. If the URLs match, MBMS unit 212
may begin receiving media data via the broadcast service
(e.g., using a broadcast or multicast delivery mode).
[0128] For instance, MBMS unit 212 may activate file
delivery over MBMS unidirectional transport (FLUTE) to
receive the media data being sent via a broadcast deliv-
ery mode as part of the broadcast service. Once MBMS
unit 212 has received sufficient media data (e.g., a buff-
er), MBMS unit 212 may call an API to configure redirec-
tion for proxy unit 213. In some examples, MBMS unit
212 may send one or more updated resource locations
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to proxy unit 213. For instance, MBMS unit 212 may in-
struct proxy unit 213 to use a modified MPD, available
from the MBMS unit 212, instead of the original MPD,
retrieved from application server 202. In this way, stream-
ing/file downloading client 210 may then begin receiving
media data from MBMS unit 212, obtained via the broad-
cast service (e.g., using a broadcast delivery mode).
[0129] FIGS. 5B, 5C, and 5D provide example opera-
tions for four example cases. In case 1, the common MPD
obtained by MBMS unit 212 from BM-SC 206 (e.g., re-
ceived in step 15 of FIG. 5A) includes the same repre-
sentations of the media content as the unicast MPD (e.g.,
representation 256) and the same representation is avail-
able via MBMS. In case 1, MBMS unit 212 may instruct
proxy unit 213 to modify future requests for the media
content by changing the base portion of the URLs indi-
cated in the requests (e.g., the base portion correspond-
ing to application server 202) to a base portion corre-
sponding to MBMS unit 212 (e.g., a local server contain-
ing the content).

[0130] For instance, MBMS unit 212 may call an API
to change a URL for segment N from "http://fexam-
ple.com/per-3/rep-256/seg-N" to "http://localhost/per-
3/rep-256/seg-N." That is, in some examples, the first
base portion may be a network location corresponding
to a first service (e.g., unicast), while the second base
portion may be the location of MBMS unit 212 correspond
to a second service (e.g., broadcast). Proxy unit 213 may
continue to receive HTTP GET requests from stream-
ing/file downloading client 210. Proxy unit 213 may redi-
rect the requests to the updated resource location (e.g.,
MBMS unit 212), which is a local host server.

[0131] MBMS unit 212 may receive the requests and
send a 200-type HTTP OK message including the re-
quested media data, which proxy unit 213 may receive
and send to streaming/file downloading client 210. In this
way, when proxy unit 213 receives an indication that the
media data is to be received via the broadcast service
(e.g., the redirection message), proxy unit 213 may ac-
tivate the unit for receiving data via the second service
(e.g., MBMS unit 212) and receive the media data from
MBMS unit 212 (e.g., a local server) instead of a remote
application server, such as application server 202.
[0132] Incase2,the common MPD obtained by MBMS
unit 212 from BM-SC 206 includes the same represen-
tations of the media content as the unicast MPD repre-
sentations (e.g., representation 256 and representation
512). However, only one representation is available over
MBMS (e.g., representation 512). In case 2, MBMS unit
212 may instruct proxy unit 213 to modify requests by
changing the base portion of URLSs for both representa-
tions. Thus, proxy unit 213 may modify URLs of any re-
quests directed to application server 202 to instead be
sent to the local HTTP server of MBMS unit 212. MBMS
unit 212 may also instruct proxy unit 213 to modify the
URLs of requests for a representation not available over
broadcast (e.g., representation 256) to the representa-
tion available over broadcast (e.g., representation 512).
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Thereafter, proxy unit 213 may receive an HTTP GET
request from streaming/file downloading client 210 re-
questing the representation unavailable via MBMS.
[0133] Inresponsetoreceivingthe GET request, proxy
unit 213 may send an HTTP redirect message to stream-
ing/file downloading client 210 with a redirection URL for
the representation available from MBMS unit 212. In
some examples, the URL of the redirection message may
be contained in the 'Location’ header. In other examples,
the redirection message may include an extension head-
er that includes the redirection URL (e.g., "http://exam-
ple.com/per-3/rep-512/seg-N.3gp"). In yet other exam-
ples, the local proxy unit 213 may alternatively use a 3xx-
type HTTP redirection message with body entity includ-
ingtheredirection URL. In any case, streaming/file down-
loading client 210 may receive the redirect message, and
send a new GET request with the redirection URL. Proxy
unit 213 may direct the new GET request to MBMS unit
212, and MBMS unit 212 may provide the requested me-
dia data, which proxy unit 213 may receive and send to
streaming/file downloading client 210.

[0134] Incase 3,the common MPD obtained by MBMS
unit 212 from BM-SC 206 includes a representation (e.g.,
representation 512) notincluded in the unicast MPD, and
the excluded representation is the only representation
available over MBMS. In case 3, MBMS unit 212 may
instruct proxy unit 213 to modify request URLs (e.g., orig-
inally pointing to application server 202) by changing the
base portion of only those requests pertaining to the rep-
resentation available via MBMS (e.g., representation
512). In some examples, MBMS unit 212 may also in-
struct proxy unit 213 to modify the URLs for requests
pertaining to representations not available over MBMS
(e.g., representation 256) to the representation available
over MBMS (e.g., representation 512). Thereafter, proxy
unit 213 may receive an HTTP GET request from stream-
ing/file downloading client 210 requesting a segment
from the representation available over the unicast service
(e.g., not the MBMS user service). In one example, in
response to receiving the GET request, proxy unit 213
may send an HTTP redirect message to streaming/file
downloading client 210 with a redirection URL for the
representation available via unicast that is not included
in the unicast MPD. The redirection message may in-
clude an extension header, containing a redirection URL
(e.g., "http://example.com/per-3/rep-512/seg-N.3gp")
and indicating that the MPD needs to be re-fetched by
streaming/file downloading client 210. Proxy unit 213
may alternatively use a 3xx-type HTTP redirection mes-
sage with body entity that includes the redirection URL
and the indication that the MPD needs to be re-fetched.
In another example, in response to receiving the GET
request, proxy unit 213 may send an error code (for ex-
ample, a 4xx-type HTTP error code) to streaming/file
downloading client 210 to indicate that the MPD needs
to be re-fetched by streaming/file downloading client210.
In any case, streaming/file downloading client 210 may
determine that a new MPD is needed, and may send an
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HTTP GET request including the MPD URL. Proxy unit
213 may receive the GET request and redirect the GET
request to the modified manifest file (e.g., the updated
MPD obtained by MBMS unit 212). MBMS unit 212 may
send the updated MPD, which proxy unit213 may receive
and send to streaming/file downloading client 210. In an-
other example, in response to receiving the GET request
for the modified manifest file, proxy unit 213 may push
the updated MPD to streaming/file downloading client
210. In any case, after receiving the updated MPD,
streaming/file downloading client 210 may send a new
HTTP GET request for a segment from the representa-
tion available via MBMS, and proxy unit 213 may redirect
the requestto MBMS unit212 (e.g., including alocal serv-
er) to fetch the appropriate segments. MBMS unit 212
may provide the requested segments of media data,
which proxy unit 213 may receive and send to stream-
ing/file downloading client 210.

[0135] Incase4,the common MPD obtained by MBMS
unit 212 from BM-SC 206 includes more than one rep-
resentation (e.g., representation 512 and representation
1024) notincluded in the unicast MPD, and the excluded
representations are the only representations available
over MBMS. In case 4, MBMS unit212 may instruct proxy
unit 213 to modify the base portion of request URLs (e.g.,
which nominally point to a network-based server) to a
base portion of URLs pertaining to the representations
available via MBMS (e.g., representation 512 and repre-
sentation 1024).

[0136] Thereafter, proxyunit213 mayreceiveanHTTP
GET request from streaming client 210 requesting one
of the representations available over the unicast service.
In one example, in response to receiving the GET re-
quest, proxy unit 213 may send an HTTP redirect mes-
sage to streaming client 210 with multiple redirection
URLs for the representations available via broadcast de-
livery that are not included in the unicast MPD. In some
examples, the redirection message may include an ex-
tension header which contains the multiple redirection
URLs (e.g., http://example.com/per-3/rep-512/seg-
N.3gp and http://fexample.com/per-3/rep-1024/seg-
N.3gp), indicating that the MPD needs to be re-fetched
by streaming/file downloading client 210. In other exam-
ples, the local proxy unit 213 may use a 3xx-type HTTP
redirection message with body entity containing the mul-
tiple redirection URLs and an indicator indicating that the
MPD needs to be re-fetched. In another example, in re-
sponse to receiving the GET request, proxy unit213 may
send an error code (e.g., a 4xx-type HTTP error mes-
sage) to streaming/file downloading client 210 to indicate
that the MPD needs to be re-fetched.

[0137] In any case, streaming/file downloading client
210 may determine that a new MPD is needed, and may
send an HTTP GET request including the MPD URL.
Proxy unit 213 may receive the GET request and direct
the GET request to the updated manifest file (e.g., the
updated MPD obtained by MBMS unit 212). MBMS unit
212 may send the updated MPD, which proxy unit 213

10

15

20

25

30

35

40

45

50

55

22

may receive and send to streaming/file downloading cli-
ent 210. In another example, in response to receiving the
GET request, proxy unit 213 may push updated MPD to
streaming/file downloading client 210. Streaming/file
downloading client 210 may then send anew HTTP GET
request for a preferred representation from the represen-
tations available via the broadcast service, and proxy unit
213 may direct the request to MBMS unit 212 (e.g., in-
cluding a local server) to fetch the requested data. MBMS
unit 212 may provide the requested data, which proxy
unit 213 may receive and send to streaming/file down-
loading client 210.

[0138] In this way, proxy unit 213 may enable using
MBMS unit 212 to receive DASH media data or any other
suitable data. This may be accomplished, at least in part,
by modifying streaming/file downloading client 210 be-
havior when it receives indications of one or more rep-
resentations which are not in the common MPD (e.g.,
receiving a redirection or an error code). For example,
receiving an indication of a representation not in the MPD
may cause streaming client 210 to trigger an MPD fetch
or other actions.

[0139] FIG. 6 is a conceptual diagram illustrating one
example of body entity 400 for a redirection message. In
some examples, body entity 400 of FIG. 6 may represent
the body of a 3xx-type HTTP redirection message. Body
entity 400, as shown in the example of FIG. 6, may be
formatted in accordance with a structured file language,
such as extensible markup language (XML) or any other
format. FIG. 6 illustrates only one example of a body en-
tity for a redirection message, and various other body
entities and/or redirection messages may be used in ac-
cordance with one or more techniques of the present
disclosure.

[0140] As shown in the example of FIG. 6, body entity
400 has atype of "EntityBodyType." Entity body type may
contain one or more alternative resources 402A-402N
(collectively "alternative resources 402"). Alternative re-
sources 402 may represent alternative resource loca-
tions for content or content data (e.g., streaming service
data or file download service data). For instance, in the
context of FIGS. 5A-5D, alternative resources 402 may
each refer to a local location (e.g., provided by MBMS
unit 212) for various representations and each represen-
tation’s segments of media data.

[0141] Alternative resources 402, as shown in the ex-
ample of FIG. 6, may each have a type of "AlternativeRe-
sourceType" and contain attributes 404. Attributes 404
may include the attributes for the respective alternative
resource (e.g., the URL itself). In some examples, alter-
native resources 402 may contain otherinformation, such
as MPDURI object 406 or any other information. By in-
cluding body entity 400 in a 3xx-type HTTP redirection
message, an MBMS middleware unit may cause a proxy
unit and/or a streaming/file downloading client to there-
after send requests for content associated with a first
service (e.g., a unicast service) to a different location,
such as a local content server (e.g., associated with a
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multicast or broadcast service). That is, in accordance
with one or more techniques of the present disclosure,
body entity 400 may be used after activating a unit for
receiving data via a second delivery mode (e.g., an
MBMS middleware unit) to subsequently receive the data
from the unit via the second delivery mode.

[0142] FIGS. 7A and 7B are conceptual diagrams il-
lustrating example operations for obtaining streaming
media data selectively using one or more services via
RTP/RTSP. The example operations of FIGS. 7A and 7B
are described below within the general context of system
200 0of FIG. 4. Inthe example of FIGS. 7A and 7B, stream-
ing/file downloading client 210 may be an RTP/RTSP
client, redirection/proxy unit 205 may be a Proxy/Redi-
rector, MBMS unit 212 may be an MBMS client and a
local RTSP server, proxy unit213 may be an RTSP proxy,
and application server 202 may be both an RTSP server
capable of providing RTP media data as well as a web-
server for providing responding to HTTP GET requests
for a session description. In accordance with one or more
techniques of the present disclosure, application 208
may obtain media data using streaming/file downloading
client 210 (e.g., using the RTP protocol). For instance,
application 208 may send streaming/file downloading cli-
ent210a URL indicating a location of a manifestfile (e.g.,
a session description) that maps an identifier for the me-
dia data to a resource location for a first service (e.g.,
unicast). Streaming/file downloading client 210 may ob-
tain the session description by sending an HTTP GET
request to proxy unit 213. Proxy unit 213 may receive
the HTTP GET request, and direct the request to appli-
cation server 202 via IP stack 214, modem 216, P-GW
204, and redirection/proxy unit 205. In the example of
FIG. 7A, proxy unit 213 may also send an indication of
the unicast session description URL to MBMS unit 212
(e.g., by calling an API).

[0143] In some examples, the UE may indicate that it
is eMBMS capable when it does an initial fetch of the
session description. In this way, the UE may enable the
network to know how many eMBMS capable devices are
in the area. Indicating eMBMS capability also allows the
network to track future transactions from the UE’s ad-
dress. In some examples, the UE may also indicate its
location when it does the initial fetch of the session de-
scription. In any case, application server 202 may receive
the HTTP GET request and may send a 200-type HTTP
OKmessage, which proxy unit 213 may receive and send
to streaming/file downloading client210 in response. The
OK message may include the unicast session descrip-
tion.

[0144] Streaming/file downloading client 210 may re-
ceive the session description and may send an RTSP
SETUP request to application server 202 via proxy unit
213. The SETUP request may contain the session de-
scription URL and may specify how the media data will
be transported (e.g., in accordance with RTP). In some
examples, the SETUP request may contain more or other
information, such as a local port for receiving the data.

10

15

20

25

30

35

40

45

50

55

23

In any case, application server 202 may respond to the
SETUP request, and a unicast session may be created
between streaming/file downloading client 210 and ap-
plication server 202. Streaming/file downloading client
210 may send one or more RTSP PLAY requests to ap-
plication server 202 via proxy unit 213. In response to
receiving a PLAY request, application server 202 may
send streaming media data, such as RTP audio and/or
RTP video data, which proxy unit 213 may receive and
send to streaming/file downloading client 210. Stream-
ing/file downloading client 210 may receive the media
data, and play the associated content.

[0145] On the network side, BM-SC 206 may enable
an MBMS service for the content and initiate an MBMS
bearer. BM-SC 206 may broadcast a USD that includes
a new session description, including a description of the
available broadcast service, as well as an associated de-
livery procedure (ADP) description. Forinstance, the new
session description may include a URL that corresponds
to the broadcast delivery mode as well as a fallback URL
that corresponds to the unicast service. BM-SC 206 may
also send an indication to redirection/proxy unit 205 that
media data is to be received via the MBMS service for
the particular media content.

[0146] Inresponse to receiving the indication, redirec-
tion/proxy unit 205 may send an RTSP REDIRECT re-
quest to proxy unit 213. The REDIRECT request may
include a new extension which includes a URL to cause
the UE to issue subsequent requests for the content to
the new URL. The REDIRECT request may indicate to
local proxy unit 213 to activate MBMS unit 212. In some
examples, the REDIRECT request may include a times-
tamp indicating the time at which the UE should start
issuing requests to the new URL. Prior to the time indi-
cated in the timestamp, streaming/file downloading client
210 may continue to send requests to, and receive media
data from, application server 202 via proxy unit 213.
[0147] When proxy unit 213 receives the REDIRECT
request sent by redirection/proxy unit 205, proxy unit213
may make use of an API (e.g., of MBMS unit 212) to
enable MBMS unit 212. That s, in response to receiving
the REDIRECT request, proxy unit 213 may send an in-
dication to MBMS unit 212 to obtain data using the broad-
cast service. MBMS unit 212 may communicate with BM-
SC 206 to acquire the USD (including the new session
description). MBMS unit 212 may compare the URL for
the session description initially received from stream-
ing/file downloading client 210 (e.g., in step 3 of FIG. 7A)
with the URL for the session description received from
BM-SC 206. If the URLs match, MBMS unit 212 may
begin receiving media data via the broadcast delivery
mode. Forinstance, MBMS unit 212 may activate FLUTE
toreceive the RTP media data being sent via a broadcast
delivery mode. Once MBMS unit 212 has received suffi-
cient media data (e.g., a buffer), MBMS unit 212 may be
ready to act as a local server for the media data.

[0148] FIG. 7B provides example operations for two
possible cases. In a first option, MBMS unit 212 may call
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an API (e.g., of proxy unit 213) to cause streaming/file
downloading client 210 to tear down the existing session.
Forinstance, proxy unit 213 may send a modified version
of the previously received REDIRECT request, with the
local address of MBMS unit 212 to streaming/file down-
loading client 210. In response to receiving the REDI-
RECT request, streaming/file downloading client 210
may send an RTSP TEARDOWN message, and send a
new RTSP SETUP message. The new SETUP message
may be sent to the URL indicated in the received REDI-
RECT request (e.g., alocation of MBMS unit212). MBMS
unit 212 may receive the request via proxy unit 213, and
communicate with streaming/file downloading client 210
via proxy unit 213 to provide the RTP audio and/or RTP
video data. Thatis, streaming/file downloading client 210
may send one or more RTSP PLAY requests, via proxy
unit 213, to a local server contained within MBMS unit
212 and the local server may send RTP media data in
response, which proxy unit 213 may receive and send to
streaming/file downloading client 210.

[0149] In asecond option, MBMS unit 212 may call an
API to cause proxy unit 213 to redirect requests for RTP
media data corresponding to the particular media content
to MBMS unit 212. For instance, proxy unit 213 may re-
ceive RTSP PLAY requests from streaming/file down-
loading client 210 and redirect the requests to MBMS
unit 212 instead of to application server 202. Thereafter,
streaming/file downloading client 210 may receive, via
proxy unit 213, RTP audio data and/or RTP video data
from MBMS unit 212. In this way, proxy unit 213 may
selectively enable or disable MBMS unit 212 to choose
between various services and delivery modes for receiv-
ing the RTP media data.

[0150] FIG. 8 is a conceptual diagram illustrating an
example system 250 that implements techniques for ob-
taining data selectively using one or more services. In
the example of FIG. 8, system 250 includes UE side and
network side. The network side of system 250 includes
application server ("app server") 252, P-GW 254, mes-
sage service ("SMS/OMA/WAP") 255, and BM-SC 256.
Application server ("app server") 252, P-GW 254, and
BM-SC 256 may include functionality that is the same as
or similar to that of application server 152, P-GW 154,
and BM-SC 156 of FIG. 3, respectively. Message service
205 may represent hardware, firmware, software, or
some combination thereof for communicating with one
or more UEs. For instance, message service 205 may
be a server operable to communicate with UEs using one
or more protocols, such as a short message service
(SMS) center, an OMA-DM server, a WAP server, or oth-
er protocol.

[0151] Inthe example of FIG. 8, the UE side of system
250 includes application 258, streaming/file downloading
client 260, MBMS unit ("MBMS client (middleware)/local
server") 262, message client ("SMS/OMA-DM/WAP")
263, IP stack 264, and modem 266. Application 258, IP
stack 264, and modem 266 may include functionality that
is the same as or similar to that of application 158, IP
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stack 164, and modem 166 of FIG. 3, respectively. In
some examples, streaming/file downloading client 260
may include functionality that is the same or similar to
that of streaming/file downloading client 210 of FIG. 4.
In other examples, streaming/file downloading client 260
may include different or additional functionality. MBMS
unit 262 may include functionality that is the same or
similar to that of MBMS unit 162 of FIG. 3.

[0152] In the example of FIG. 8, MBMS unit 262 may
also include functionality to communicate with message
client 263, such as via an API. Message client 263 may
be operable to provide various information to MBMS unit
262, such as a unicast MPD/session description URL (or
a mechanism to notify the eMBMS layer of an MPD for
a presentation being accessed), MBMS triggering infor-
mation (e.g., a mechanism to cause/trigger the eMBMS
layer to check for USD updates), or other information.
For instance, message client 263 may send information
to MBMS unit 212 to cause MBMS unit 212 to start re-
ceiving data via a broadcast service.

[0153] In Step 1 of FIG. 8, application 258 gets data
from application server 252 through a unicast service via
streaming/file downloading client 260. MBMS unit 262
may be disabled. That is, when the UE has received an
indication that data is to be received via a first service
(e.g., when the first service is the only service available),
the UE may disable the unit for receiving data via a sec-
ond service. In Step 2 of the example of FIG. 8, a HARD
unit in the network (not shown) detects a high attach rate.
The HARD unit indicates the high attach rate to BM-SC
256 to enable an MBMS session (e.g., an MBMS bearer).
BM-SC 256 requests message service 255 (e.g., the
SMS center, OMA-DM/WAP server) to send an indication
to the UE. Message service 255 may send a message
to an SMS/OMA-DM/WAP layer (e.g., message client
263) in the UE. In this way, the network may send an
indication (e.g., the message) that data should be re-
ceived via the broadcast service. The message may in-
clude a USD update for broadcast service.

[0154] In Step 3 of the example of FIG. 8, when mes-
sage client 263 receives the indication (e.g., the instruc-
tion to activate MBMS unit262), message client 263 (e.g.,
the SMS/OMA-DM/WAP layer) in the UE registers with
the MBMS middleware (e.g., MBMS unit 262). That is, in
accordance with one or more techniques of the present
disclosure, the network side of system 250 may use a
push mechanism (such as SMS, WAP push, OMA-DM,
etc.) to directly wake up the MBMS middleware.

[0155] In Step 4 of the example of FIG. 8, application
258 gets data from the MBMS bearer (e.g., BM-SC 256)
by obtaining data indirectly from MBMS unit 262 that the
MBMS unit 262 obtained using the broadcast or multicast
service (e.g., using a broadcast or multicast delivery
mode). In other words, when the UE receives an indica-
tion that the data is to be received via the second service,
the UE may activate a unit for receiving data via the sec-
ond service (e.g., MBMS unit 262) and receive the data
from the unit for receiving the data via the second service.
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The data received via the second service may then be
provided indirectly (e.g., via streaming/file downloading
client 260) to the application 258. In the example of FIG.
8 one or more components of the network side of system
250 may be operable to maintain state information. That
is, the example of FIG. 8 may require state in the network
and needs to identify which UEs should be sent "PUSH"
notifications. In some examples, the pushed content can
include the USD itself. In the example of FIG. 8, applica-
tion 258 is transport agnostic. That is, application 258
need not have any indication of how the data is obtained.
Rather, streaming/file downloading client 260 may re-
ceive an updated USD (e.g., including a new MPD, ses-
sion description, or other manifest file) and send requests
for data to MBMS unit 262 instead of to application server
252.

[0156] FIG. 9 is a conceptual diagram illustrating an
example system 300 that implements techniques for ob-
taining data selectively using one or more services. In
the example of FIG. 9, system 300 includes UE side and
network side. The network side of system 300 includes
application server ("app server") 302, P-GW 304, node
303, MBMS Gateway (MBMS-GW) 305 and BM-SC 306.
Application server ("app server") 302, P-GW 304, and
BM-SC 306 may include functionality that is the same as
or similar to that of application server 202, P-GW 204,
and BM-SC 206 of FIG. 4, respectively. Node 303 may
represent network hardware, firmware, software or any
combination thereof for communicating directly with UEs.
For instance, node 303 may represent a "NodeB" or an
"eNodeB" of a cellular network, operable to communicate
via air interface technology with one or more components
of the UE side of system 300. MBMS-GW 305 may rep-
resent hardware, firmware, software, or any combination
thereof operable to perform MBMS control functions. For
instance, MBMS-GW 305 may be operable to send mul-
ticast or broadcast data to various nodes of the network,
such as node 303. MBMS-GW 305 may receive broad-
cast or multicast data from BM-SC 306, and coordinate
the broadcast to one or more nodes.

[0157] Inthe example of FIG. 9, the UE side of system
300 includes application 308, streaming/file downloading
client 310, MBMS unit ("MBMS client (middleware)/local
server") 312, IP stack 314, and modem 316. Application
308, streaming/file downloading client 310, IP stack 314,
and modem 316 may include functionality that is the
same as or similar to that of application 218, stream-
ing/file downloading client 210, IP stack 214, and modem
216 of FIG. 4, respectively. MBMS unit 312 may include
some functionality that is the same or similar to that of
MBMS unit 312 of FIG. 4. Inthe example of FIG. 9, MBMS
unit 312 may include different or additional functionality.
For instance, MBMS unit 312 may include functionality
to receive instructions from the network of system 300.
That is, MBMS unit 312 may receive various information
from one or more components, such as node 303,
MBMS-GW 305, and/or BM-SC 306.

[0158] In Step 1 of the example of FIG. 9, application
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308 gets data from application server 302 through a uni-
cast service via streaming/file downloading client 310. In
Step 2 of the example of FIG. 9, a HARD unit in the net-
work (not shown) detects a high attach rate. The HARD
unitindicates the high attach rate to BM-SC 306 to enable
an MBMS session (e.g., an MBMS bearer). BM-SC 306
enables MBMS by sending an MBMS session setup to
add a new temporary mobile group identifier (TMGI),
which triggers an eNode B and/or a multi-cell/multicast
coordination entity (MCE) (e.g., node 303) to send air
interface signaling, such as USD change notifications.
The air interface signaling may be received by modem
316 on the UE side. In this way, the network side of sys-
tem 300 may use air interface signaling to indicate the
availability of a second service (e.g., an MBMS bearer
or other multicast or broadcast service) to the UE.
[0159] In Step 3 ofthe example of FIG. 9, when modem
316 receives the indication (e.g., a USD change notifica-
tion), modem 316 indicates the USD change to the MBMS
middleware (e.g., MBMS unit312). Thatis, inaccordance
with one or more techniques of the present disclosure,
the network side of system 300 may use air interface
signaling, such as SIB broadcasts, MCCH noatifications,
USD change notifications, or other signaling to indicate
the availability of multicast or broadcast services to the
UE.

[0160] In Step 4 of the example of FIG. 9, application
308 gets data from the MBMS bearer (e.g., BM-SC 306)
by obtaining data indirectly from MBMS unit 312 that the
MBMS unit 312 obtained using the broadcast or multicast
service (e.g., via a broadcast or multicast delivery mode).
In other words, when the UE receives an indication that
the media data is to be received via the second service,
the UE may activate the unit for receiving data via the
second service (e.g., MBMS unit 312) and receive the
media data from the unit for receiving the data via the
second service. The datareceived via the second service
may then be provided indirectly (e.g., via streamingf/file
downloading client 310) to the application 308. This ap-
proach of FIG. 9 can be used for both streaming services
and file downloading. In the example of FIG. 9, applica-
tion 308 is transport agnostic. That is, application 308
need not have any indication of how the data is obtained.
In some examples, MCCH Change notification may not
work with multiband/Multifrequency environments, be-
cause the network adding services on the other frequen-
cy will not trigger MCCH change notification for this fre-
quency.

[0161] FIG. 10 is a conceptual diagram illustrating an
example system 350 that implements techniques for ob-
taining data selectively using one or more services. In
the example of FIG. 10, system 350 includes UE side
and network side. The network side of system 350 in-
cludes application server ("app server") 352, P-GW 354
and BM-SC 356. Application server ("app server") 352,
P-GW 354, and BM-SC 356 may include functionality
thatis the same as or similar to that of application server
202, P-GW 204, and BM-SC 206 of FIG. 4, respectively.
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BM-SC 356 may include functionality to indicate broad-
cast availability to other components of the network side
of system 350, such as P-GW 304.

[0162] Inthe example of FIG. 10, the UE side of system
350 includes application 358, streaming/file downloading
client 360, MBMS unit ("MBMS client (middleware)/local
server") 362, IP stack 364, and modem 366. Application
358, streaming/file downloading client 360, IP stack 364,
and modem 366 may include functionality that is the
same as or similar to that of application 218, stream-
ing/file downloading client 210, IP stack 214, and modem
216 of FIG. 4, respectively. MBMS unit 362 may include
some functionality that is the same or similar to that of
MBMS unit 362 of FIG. 4. In the example of FIG.9, MBMS
unit 362 may include different or additional functionality.
For instance, MBMS unit 362 may include functionality
to receive instructions from the network side of system
350. That is, MBMS unit 362 may receive various infor-
mation from one or more components, such as P-GW
354,

[0163] In Step 1 of the example of FIG. 10, application
358 gets data from application server 352 through a uni-
cast service via streaming/file downloading client 360. In
Step 2 of the example of FIG. 10, a HARD unit in the
network (not shown) detects a high attach rate. The
HARD unit indicates the high attach rate to BM-SC 356
to enable an MBMS session (e.g., an MBMS bearer).
BM-SC 356 sends a request to P-GW 354 to cause P-
GW 354 to send an indication to the UE. The indication
can use PCO or NAS signaling.

[0164] In Step 3 of the example of FIG. 10, when mo-
dem 366 receives the indication, modem 366 indicates
the availability of the broadcast or multicast service to
the MBMS middleware (e.g., MBMS unit 362). That is, in
accordance with one or more techniques of the present
disclosure, the network side of system 350 may use P-
GW signaling, such as NAS signaling, PCOs or other
signaling to indicate to the UE the availability of multicast
or broadcast services.

[0165] In Step 4 of the example of FIG. 10, application
358 gets data from the MBMS bearer (e.g., BM-SC 356)
by obtaining data indirectly from MBMS unit 362 that the
MBMS unit 362 obtained using the broadcast or multicast
service (e.g., via a broadcast or multicast delivery mode).
In other words, when the UE receives an indication that
the data is to be received via the second service, the UE
may activate the unit for receiving data via the second
service (e.g., MBMS unit 362) and receive the data from
the unit for receiving the data via the second service. The
data received via the second service may then be pro-
vided indirectly (e.g., via streaming/file downloading cli-
ent 360) to the application 358. In the example of FIG.
10, one or more components of the network side of sys-
tem 350 may be operable to maintain state information.
That is, the example of FIG. 10 may require state in the
network and needs to identify which UEs should be sent
the indication. In the example of FIG. 10, application 358
is transport agnostic. That is, application 358 need not
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have any indication of how the data is obtained.

[0166] FIGS. 11A and 11B are conceptual diagrams
illustrating example operations for obtaining data over a
network using one or more services. In the example of
FIGS. 11A and 11B, an application running on a UE may
request content (e.g., media content, a file, or other con-
tent). One or more components of the UE (e.g., a stream-
ing or file downloading client) may communicate with
components on the network to determine what services
are available for receiving data for the content. UE may
determine that the data is available over a unicast service
only and the UE may register for the unicast service. The
UE may enter unicast mode when it is determined that
no multicast or broadcast service is available, and may
thereafter receive data via the unicast service (e.g., using
a unicast delivery mode). The UE may periodically check
for updates to the USD, to determine if a broadcast or
multicast service is available. Upon determining that a
broadcast service is available, the UE may receive data
via the broadcast service, enter broadcast mode, and
tear down the unicast channel.

[0167] FIG. 12is a conceptual diagram illustrating ex-
ample operations for obtaining data over a network using
one or more services. In the example of FIG. 12, a UE
may receive a request for data (e.g., from a streaming or
file downloading client of the UE) and may activate eM-
BMS. The UE may receive data using a unicast service,
such as when a broadcast or multicast service is una-
vailable. AHARD in the network may detect a high attach
rate or high demand for the content, and notify a BM-SC
of the high demand. In a one-step approach, the BM-SC
may convert the unicast service directly to an eMBMS
broadcast service, and the UE may register with the
broadcast service as described in steps 2, 3, and 8-15
of FIGS. 11A and 11B. In a two-step approach, the BM-
SC may first convert the unicast service to an eMBMS
service over unicast, and the UE may transition from the
eMBMS unicast service to the eMBMS broadcast service
as described in steps 2-15 of FIGS. 11A and 11B.
[0168] FIGS. 13A and 13B are conceptual diagrams
illustrating example operations for obtaining data over a
network using one or more services. Specifically, the ex-
ample of FIGS. 13A and 13B may describe the switching
of anon-eMBMS unicast service to aneMBMS broadcast
service. In some examples, when switching from a non-
eMBMS unicast service to an eMBMS broadcast service,
the BM-SC may determine (e.g., receive an indication
of) a high attachment rate to a non-eMBMS service. The
BM-SC may then activate eMBMS transmission of the
service and switch content delivery from unicast delivery
to broadcast delivery. Such a transition may occur in ac-
cordance with a business agreement enabling a service
network provider to convert the various content feeds of
a content provider from unicast delivery to broadcast de-
livery, such as when high demand of a nominal unicast
content or service is detected.

[0169] Inthe example of FIGS. 13A and 13B, when an
application of the UE starts with a non-eMBMS unicast
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service, the eMBMS client of the UE may not be activated.
In accordance with the techniques described herein, the
eMBMS client may be activated in various ways, such
as by network redirection that triggers the UE to acquire
a USD through unicast or broadcast delivery. For in-
stance, the network redirection may be HTTP/RTSP re-
direction, OMA Push, or other signaling sent from a net-
work entity.

[0170] In the example of FIGS. 13A and 13B, an ap-
plication of the UE may request a content item. In re-
sponse to arequestfrom an application (e.g., a streaming
or file downloading client), a UE may obtain data via a
unicast service using an over the top content (OTT) serv-
ice or a packet-switched streaming service (PSS). Sub-
sequently, the BM-SC may determine that the non-eM-
BMS unicast service should be switched to eMBMS
transmission of the service. For instance, such a deter-
mination may be made based on obtained information,
based on an event, and/or based on detection of a high
attachment rate of the non-eMBMS unicast service. In
some examples, the BM-SC may also utilize the unicast
to MBMS switching capability of attached UEs, if such
information is known to the BM-SC. As one example of
determining that the non-eMBMS unicast service should
be switched to eMBMS transmission, a HARD in the net-
work may determine a high attach rate, and indicate the
high attach rate to a BM-SC. The BM-SC may determine
to setup an eMBMS session in response to receiving the
indication. While shown in the example of FIGS. 13A and
13B as separate components, the HARD and the BM-
SC may, in some examples, be part of a single compo-
nent.

[0171] Atfter determining to setup the eMBMS session,
the BM-SC may broadcast an updated USD. In some
examples, the user service may include broadcast and
unicast related information. In other examples, the user
service may include broadcast related information only.
If the BM-SC has already established an eMBMS session
for the USD (e.g., a USD broadcast channel), the BM-
SC may send the updated USD over the established
broadcast channel. In some examples, the BM-SC can
establish the eMBMS session for the updated USD or
include the updated USD in the unicast to broadcast
switching trigger at a later point (e.g., in step nine of FIG.
13A). That is, the BM-SC may make the updated USD
available by broadcast, unicast, or other means.

[0172] TheBM-SC may setup the MBMS session (e.g.,
as specified in 3GPP Technical Specification 23.246,
"Multimedia Broadcast/Multicast Service (MBMS); Archi-
tecture and functional description, (Release 12)"v12.1.0,
March 2014). In some examples, the BM-SC may setup
the MBMS session in parallel with sending the updated
USD. An eNB may start an eMBMS session, and the eNB
may use MCCH, SIB, or other notification methods to
send updates to UEs. That is, the eNB may apply RRC
and send updated SIB13 and SIB15 messages if needed.
The eNB may perform MCCH change notifications to in-
form all UEs of the presence of the eMBMS service.
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[0173] Once the MBMS session has been established,
a trigger may be sent (e.g., by a device of the network)
to the UEs consuming the non-eMBMS service, indicat-
ing the availability of the MBMS User Service for the serv-
ice or content. For instance, a device of the network may
send an indication to cause the UE to switch from unicast
consumption to broadcast consumption. In some exam-
ples, a device of the network may additionally send a
USD update. Subsequent to receiving the MCCH notifi-
cation or other trigger, the UE may be redirected from
using the unicast service to using the broadcast service.
That is, for UEs configured in accordance with the tech-
niques described herein, the UE may activate the MBMS
client. The UE may initiate service discovery procedures
to receive USDs through the broadcast channel, if avail-
able, or through the unicast bearer. When the UE has
received the USD, is in the proper coverage range, and
is consuming the service, the UE may switch from unicast
to broadcast reception. The UE may acquire the USD
from the BM-SC through either the unicast or the broad-
cast service. Optionally, the MBMS client of the UE may
register with the BM-SC and request a key. That is, if the
UE has not registered with the newly-established MBMS
service and the USD indicates that service registration
is required, the UE may perform MBMS service registra-
tion and obtain the service key (e.g., if service protection
is enabled). In some examples, the UE may indicate a
frequency of its interest to the eNB, and the eNB may
perform a handover of the UE to the proper frequency.
That is, the UE may determine, from the information re-
ceived from SIB 15 over the air and/or the USD from the
BM-SC, that the corresponding MBMS service is being
transmitted on a different frequency. Consequently, the
UE may send an '"MBMSiInterestindication’ message to
indicate the UE’s desire to switch to the indicated fre-
quency. The eNB may then hand over the UE to the prop-
er frequency. The UE may then update system informa-
tion from the SIB sent on the new frequency.

[0174] The BM-SC may receive content, such as from
the content server, and transmit the data using the broad-
cast service. While shown in the example of FIGS. 13A
and 13B as obtaining content from the content server,
the BM-SC may, in some examples, obtain the content
from a PSS server or other location. In various examples,
the BM-SC may obtain content at any time subsequent
to establishing the MBMS session. The BM-SC may then
send obtained content over the MBMS bearer. Thereaf-
ter, the UE may operate in a broadcast mode, and may
tear down the unicast channel (e.g., if there is no other
unicast service). In the example of FIGS. 13A and 13B,
the normative new signaling for various operations, such
as some or all of steps three, four, five, six, nine, ten,
eleven, and/or other operations may be defined under
MooD.

[0175] FIG. 14 is a conceptual diagram illustrating ex-
ample operations for obtaining data over a network using
one or more services. In the example of FIG. 14, a UE
may receive arequest for data (e.qg., from a streamingf/file
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downloading client of the UE). The UE may receive data
using a unicast service using OTT or PSS. A HARD in
the network may detect a high attach rate or high demand
for the service, and notify a BM-SC. The BM-SC may
convert the unicast service to an eMBMS service over
unicast, and send an indication that an updated USD is
available (e.g., indicating that the eMBMS unicast service
is available). Thereafter, the UE may be redirected from
the non-eMBMS unicast service to the eMBMS unicast
service. The UE may activate eMBMS and may transition
from the eMBMS unicast delivery mode to the broadcast
delivery mode as described in steps 3-15 of FIGS. 13A
and 13B.

[0176] FIGS. 15A and 15B are conceptual diagrams
illustrating example operations for obtaining data over a
network using one or more services. In steps one to five,
the UE may consume content as a regular MBMS user
service. In some examples, the service may have initially
been a non-MBMS user service. In the example of FIGS.
15A and 15B, inresponse to arequestfrom an application
(e.g., a streaming/file downloading client), a UE may ob-
tain a USD using a broadcast or unicast service. The
requested content may be available through an MBMS
user service. In some examples, the USD may indicate
that eMBMS is available over both a broadcast and uni-
cast delivery mode. In some examples, the USD may
indicate that the MBMS User Service is available over
both unicast and broadcast delivery modes. In various
examples, a USD may indicate that an MBMS user serv-
ice is only available via broadcast by notincluding unicast
channel related information.

[0177] The MBMS unit of the UE may register with the
content server, and request a key. As one example, the
UE may inform the BM-SC that it wishes to acquire the
MBMS user service by MBMS user service registration.
That is, the UE may obtain a service key (MSK) if service
protection is enabled. In some examples, MBMS user
service registration may indicate the UE’s consumption
intent. In some examples, MBMS user service registra-
tion may indicate the UE’s intent to be registered for the
service to obtain necessary information. Thereafter, the
UE may detect that the broadcast delivery mode is avail-
able for the media content, and may enter broadcast
mode. The BM-SC may receive content from the content
server and send the data out via the broadcast delivery
mode.

[0178] In some examples, subsequent steps of FIGS.
15A and 15B may support MooD aspects. That is, step
six and beyond may enable turning an MBMS user serv-
ice into a non-eMBMS user service. In step six, proce-
dures on the operation of the service may be collected.
These procedures may include MCE counting proce-
dures, BM-SC-based counting procedures (e.g., based
on registration/de-registration, or on other means), or
other operational aspects (e.g., the popularity of the
MBMS user service or other non-MBMS services). As
one example, the BM-SC may get Radio Access Network
(RAN) counting results from the MCE on how many UEs
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are interested in receiving the broadcast services. At
some point, based on the collected information, the BM-
SC may determine that the delivery mode should be
switched from broadcast delivery to unicast delivery. The
BM-SC may make the determination based on counting,
on registration/de-registration information, and/or other
information (e.g., expiration of a preconfigured timer,
etc.). As one example, based on MCE input and/or other
information (e.g., registration or registration information)
the BM-SC may determine a switch to a unicast service.
[0179] After the determination, the BM-SC may indi-
cate that the MBMS transmission is about to stop. The
BM-SC may indicate the impending stop in various ways,
such as updating the USD, using an in-band Schedule
Fragment to indicate the end of MBMS transmission, or
in other ways. The UE may receive the indication of the
end of time for the broadcast delivery mode (e.g., using
inband schedule fragment information or USD updates).
[0180] Turningto FIG. 15B, the UE may detect that the
eMBMS session is about to stop and may set up a radio
resource connection (RRC). The RRC may be estab-
lished before the MBMS broadcast delivery session end
time. The UE may also set up a packet data network
(PDN) connection if the PDN was not previously setup.
Thatis, the UE may establish the PDN connection if need-
ed. The BM-SC may stop the broadcast delivery mode,
and an eNB may notify the UEs using SIB, MCCH noti-
fication, or other notification methods. For instance, the
BM-SC may perform MBMS broadcast delivery session
stop procedures as specified in 3GPP TS 23.246, "Mul-
timedia Broadcast/Multicast Service (MBMS); Architec-
ture and functional description". In some examples, the
BM-SC may update the USD to indicate that the MBMS
User Service is only available over unicast delivery mode.
In some examples, the MBMS User Service is terminated
by the BM-SC by removing the service from the USD.
[0181] After the broadcast delivery mode has ceased,
the UE may acquire the new USD over broadcast or uni-
cast. The new USD may specify that eMBMS service is
only available over aunicast delivery mode. Consequent-
ly, the UE may enter a unicast mode and may receive
media data via the unicast delivery mode. In the example
of FIGS. 15A and 15B, the MooD WI may define norma-
tive new signaling for various operations, such as some
or all of steps three, six, seven, eight, thirteen, and/or
other operations.

[0182] FIG. 16 is a conceptual diagram illustrating an
example system for obtaining data over a network using
one or more services. The example of FIG. 16 may rep-
resent a high level MooD architecture. The example of
FIG. 16 represents only one example of a system for
performing the techniques described herein, and various
other systems may be used in accordance with the
present disclosure.

[0183] The example of FIG. 16 includes public network
500 (e.g., the Internet), cellular data network (CDN) 502,
packet-switched service (PSS) server 504, packet data
network gateway (PDN-GW) 506, eNode B (eNB) 508,
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broadcast and multicast service center (BM-SC) 510,
MBMS gateway (MBMS-GW) 512, and user equipment
(UE) 515. In some examples, one or more of public net-
work 500, CDN 502, PSS server 504, PDN-GW 506, eNB
508, BM-SC 510, and/or MBMS-GW 512 may represent
components of a service provider network, such as a
wireless or cellular service provider network. UE 515 may
represent the user equipment of a subscriber of the serv-
ice provider.

[0184] Inthe example of FIG. 16, UE 515 may access
various content or services via a unicast delivery through
eNB 508 and PDN-GW 506, such as over-the-top (OTT)
service 520A, PSS service 522A, and MBMS service
524A. In some examples, MBMS service 524A may be
provided using unicastAccessURI. PDN-GW 506 may
obtain such services from various sources. For instance
PDN-GW 506 may communicate with CDN 502 to obtain
OTT service 520B and/or may communicate with public
network 500 to obtain OTT service 520C. PDN-GW 506
may communicate with CDN 502 to obtain PSS service
522B and/or may communicate with PSS server 504 to
obtain PSS service 522C. PDN-GW 506 may communi-
cate with CDN 502 to obtain MBMS service 524B, may
communicate with PSS server 504 to obtain MBMS serv-
ice 524C, and/or may communicate with BM-SC 510 to
obtain MBMS service 524D.

[0185] Upon the service provider’s determination (e.g.,
by BM-SC 510) of a high attachment rate of any of OTT
service 520A-C, PSS service 522A-C, or MBMS service
524A-D, BM-SC 510 may activate an eMBMS User Serv-
ice to carry the same content over an MBMS bearer. For
instance, BM-SC 510 may communicate with public net-
work 500 and/or CDN 502 to obtain OTT service 530
over unicastdelivery and convert the service to broadcast
delivery. BM-SC 510 may communicate with CDN 502
to obtain PSS service 532 and/or MBMS service 534 over
unicast delivery, and convert the services to broadcast
delivery.

[0186] Thereafter, BM-SC 510 may provide services
530, 532, and/or 534 via broadcast delivery. UE 515 may
obtain one or more of services 530, 532, and/or 534 via
MBMS service 540 using the broadcast delivery. In this
way, the techniques described herein may allow UEs to
obtain content and/or services via multiple delivery
modes.

[0187] FIGS. 17A and 17B are conceptual diagrams
illustrating example operations for obtaining data over a
network using one or more services. The example oper-
ations of FIGS. 17A and 17B may be used, for example,
when a UE supports MooD operation and MBMS-capa-
ble UE’s may provide atleast an indication to the network
(e.g., to a BM-SC) of consumption of a service. In some
examples, the BM-SC may be central to making deci-
sions regarding unicast, broadcast, and/or multicast de-
livery modes and/or services. While shown in the exam-
ple of FIGS. 17A and 17B as a single component, the
physical implementation ofthe BM-SC may be distributed
(e.g., using a proxy server for scalable distribution of the
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unicast content) in various examples. Similarly, while
shown in the example of FIGS. 17A and 17B as a single
component, the MBMS-capable UE may, in various ex-
amples, be split into multiple components, such as an
MBMS UE and an application client.

[0188] Instepone ofthe example of FIG. 17A, the con-
tent server may offer a service, such as streaming media
or downloadable content. In some examples, the BM-SC
may be made aware that this service is a Potential MBMS
User Service. A Potential MBMS User Service may, in
some examples, be defined as a non-MBMS User Serv-
ice that may potentially be migrated to an MBMS User
Service. In step two of the example of FIG. 17A, the BM-
SC informs MBMS-capable UEs about the Potential
MBMS User Service. In step three, the MBMS-capable
UE informs the BM-SC about the UE’s consumption of
the Potential MBMS User Service. In some examples,
the UE may continually update the BM-SC aboutthe UE’s
consumption. Insome examples, the UE may additionally
include location and/or consumption metadata about the
UE. Sending this information may act as implicit consent,
by the UE, to the BM-SC migrating the Potential MBMS
User Service to an MBMS User service. Such migration
may be handled by the UE in one or more of the following
manners: by direct registration for the service; or by in-
direct registration using regular data requests (e.g., re-
quests for the Potential MBMS User Service). In some
examples, the manner in which the UE informs the BM-
SC of the UE’s consumption of the Potential MBMS User
service and/or the manner in which the UE’s handles the
migration may depend on scalability considerations.
[0189] Instep fourof FIG. 17A, the BM-SC determines
whether the Potential MBMS User Service should be mi-
grated to an MBMS User Service. The BM-SC may use
the information from the registration and/or other infor-
mation to make the determination. In some examples,
such determination may happen regularly throughout the
Potential MBMS User Service. That is, the BM-SC may
make the determination periodically (e.g., every 5 sec-
onds, every 30 seconds, etc.), after each UE initiates or
terminates consumption of the Potential MBMS User
Service, or at some other interval. In step five, the UE
requests data from the Potential User Service by com-
municating directly with the content server or by using
the BM-SC as a proxy for the request (e.g., the BM-SC
may forward requests to the content server). In step six,
the UE receives the requested data as a regular unicast
service.

[0190] In step seven of FIG. 17A, the BM-SC may, at
some point in time, determine that the content would be
more efficiently provided via a broadcast mode and may
initiate an MBMS User service for the Potential MBMS
User service. In step eight, the BM-SC establishes the
MBMS User Service with broadcast mode and informs
the MBMS-capable UEs that are consuming the content
about the availability of the content via the MBMS User
Service. In step nine, the BM-SC begins retrieving the
content from the Content Server. In step ten, the BM-SC
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starts distributing the retrieved content over the estab-
lished MBMS User Service, typically with broadcast
mode enabled.

[0191] Turning now to FIG. 17B, in step eleven, the UE
joins the MBMS User Service and begins receiving the
content through the MBMS User Service. In step twelve
of FIG. 17B, the UE starts consuming the content re-
ceived through the MBMS User Service. In step thirteen,
the UE may continuously inform (e.g., taking account
scalability) the BM-SC about the consumption of the serv-
ice. In some examples, the UE may also provide an in-
dication of de-registration for the service. In step four-
teen, the BM-SC may determine that it is no longer most
efficient to deliver the content via the MBMS User Serv-
ice. The BM-SC may use the information received from
the UEs, such as registration information, and/or other
information.

[0192] In step fifteen of FIG. 17B, the BM-SC informs
the UEs consuming the MBMS User Service about the
termination of the MBMS User Service. In step sixteen,
the UE leaves the MBMS User service. In step seven-
teen, the UE informs the BM-SC that it has left the MBMS
User service. In step eighteen, the UE starts one again
requesting data of the Potential MBMS User Service
through unicast (e.g., by communicating directly with the
content server or by using the BM-SC as a proxy for the
request). In step nineteen, the BM-SC terminates the
MBMS User service but continues to provide the Poten-
tial MBMS User Service. In the example of FIGS. 17A
and 17B, the MooD WI may define normative new sign-
aling for various operations, such as steps two, three,
eight, thirteen, seventeen, and/or other operations.
[0193] In one or more of the examples described, a
BM-SC may be able to provision a demand-based eM-
BMS service in substitution of, or in addition to, unicast
delivery of the same service or content. In some exam-
ples, the BM-SC, upon having dynamically transitioned
the unicast service to an MBMS User Service, may offer
service delivery over unicast bearers only, over MBMS
bearers, or over both bearer types. In some examples,
the BM-SC may be capable, in a scalable manner, of
providing indication to the UE of each service that is el-
igible to be switched between a non-MBMS unicast serv-
ice and an MBMS User Service. Upon obtaining aware-
ness of a low attachment rate/volume to broadcast de-
livery ofan existing MBMS User Service, the BM-SC may,
in some examples, deactivate the MBMS User Service.
Upon obtaining awareness of a low attachment rate/vol-
ume to broadcast delivery of an existing MBMS User
Service, the BM-SC may, in some examples, restrict the
MBMS User Service to a unicast-only delivery mode.
[0194] One or more of the examples described may
provide the necessary signaling required to inform UEs
of available services and delivery modes. One or more
of the examples described may provide a scalable solu-
tion, both in terms of number of potential MBMS User
Services and in terms of UEs involved when operating
in unicast mode and in broadcast mode. One or more of
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the examples described may provide for efficient use of
uplink and/or downlink resources. One or more of the
examples described may take into account relevant reg-
ulatory and privacy considerations. One or more of the
examples described may reuse existing MBMS features,
to the extent possible, including features developed in
other work items during Rel-12, such as enhanced
MBMS operation. One or more of the examples de-
scribed may additionally or alternatively reuse other ex-
isting features such as common web technologies and
HTTP features.

[0195] One or more of the examples described may
minimize the impact on users when migrating from a po-
tential MBMS user service to an actual MBMS user serv-
ice. One or more of the examples described may provide
the ability to run an MBMS User Service in a broadcast-
only mode and/or in a broadcast-and-unicast mode. One
or more of the examples described may be enabled for
DASH over MBMS as well as MBMS download delivery
services that may be augmented by associated delivery
procedures providing repair through regular HTTP serv-
ers. One or more of the examples described may allow
for maintaining the formats of a potential MBMS User
Service when moving the service to an actual MBMS
User Service (e.g., without transcoding to MBMS User
Service formats). One or more of the examples described
may operate with minimum processing overhead for the
BMSC and other network components. One or more of
the examples described may be efficientin terms of over-
head, network usage, and UE battery consumption.
[0196] FIG. 18 is a conceptual diagram illustrating one
example of an entity for consumption reporting. The ex-
ample of FIG. 18 may represent one entity usable to de-
termine or assist in determining the consumption of a
service (e.g., a unicast, broadcast, or multicast service)
and thereby more accurately determine whether a serv-
ice would be more efficiently provided via unicast, broad-
cast, and/or multicast transmission. The example of FIG.
18 may provide an MBMS service operator (e.g., a serv-
ice provider network) with more accurate knowledge of
the ongoing demand for an MBMS user service, and thus
the operator may be able to better determine whether to
terminate the MBMS user service, or temporarily switch
to unicast-only delivery of the service.

[0197] In some examples, it may be beneficial for a
network to disable MBMS transmission when the number
of UEs consuming the MBMS user service is below a
certain threshold (e.g., preconfigured by the service pro-
vider network) in a particular area. Various example
methods for determining when to terminate an MBMS
user service may be used. In the example of FIG. 18,
determining when to terminate an MBMS user service
may be based at least in part on an MBMS service con-
sumption reporting method. Such a method may be de-
fined as an extension to the Associated Delivery Proce-
dure (ADP) description to signal the requirement for
MBMS user service consumption reporting by UEs or
may be defined as an extension to the existing reception
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report (e.g., by specifying a new report type).

[0198] FIG. 18 includes one example extension of the
Associated Procedure Description (APD) 600 that con-
tains MBMS service consumption reporting parameters
602. Via extension of APD 600, a BM-SC may specify
the percentage subset of MBMS receivers to perform
MBMS User Service Reporting in sampleReportPercent-
age attribute 604. The BM-SC may specify the frequency
at which the UE should report in reportinterval attribute
606. The BM-SC may also specify whether the UE is
required to report when it starts or stops receiving the
MBMS user service in USD in reportFlag attribute 608.

[0199] IfsampleReportPercentage attribute 604 is pro-
vided for an MBMS user service and the value is less
than 100, the UE may generate a random number which
is uniformly distributed in the range of 0 to 100. The UE
may send the MBMS user service report periodically
(e.g., according to the report frequency specified in re-
portinterval attribute 606) when the generated random
number is of a lower value than the value of sampleRe-
portPercentage attribute 604.

[0200] If reportFlag attribute 608 is set to "true," the
UE may send the MBMS user service report when the
UE starts (e.g., including when the UE moves into MBMS
coverage) or stops (e.g., including when the UE moves
out of eMBMS coverage) receiving the MBMS user serv-
ice. In some examples, such as to avoid excessive fluc-
tuation of reporting (e.g., due to user misbehavior in quick
succession of turning on and off the MBMS service ap-
plication or due to the UE being located near the border
of MBMS coverage and repeatedly gaining and losing
coverage), the UE may implement a hysteresis based
algorithm to reduce consumption reporting.

[0201] When a UE sends the MBMS user service re-
port, it may indicate its location to the BM-SC (for exam-
ple, service area identity (SAl), Cell Global Identity (CGI)
or Evolved Cell Global Identity (ECGI), based on MooD
configuration).

[0202] Inotherexample methods for determining when
to terminate an MBMS user service, a device of the net-
work may disable MBMS transmission upon expiration
of a preconfigured timer. The timer-based mechanism
may be suitable for use when a prior decision to turn on
MBMS transmission was initiated by a specific event. In
another example, a device of the network may use MCE
counting procedures to determine when to terminate the
MBMS user service. For instance, after the MCE detects
the number of UEs that are interested in an MBMS user
service falls below a certain threshold (e.g., 100 UEs,
1000 UEs, etc.) the MCE may send a notification to the
BM-SC. In some examples, however, MCE counting may
notinclude UEs that are receivingthe MBMS user service
in an idle state. Moreover, MCE counting is within the
scope of 3GPP RAN2. An improved solution for MCE
counting may enhance current RAN counting to include
those UEs in an RRC_IDLE state in addition to those in
an RRC CONNECTED state. Additionally or alternative-
ly, the improved MCE counting may allow UEs to auton-
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omously report when the UE starts or stops consumption
of agiven MBMS user service. The improved MCE count-
ing may allow UEs to periodically report consumption of
a given MBMS user service. Finally, the improved MCE
counting may enable the sending of RAN counting meas-
urements to a BM-SC in the network.

[0203] As another example of determining when to ter-
minate an MBMS user service, a BM-SC-based counting
procedure based on MBMS user service registration/de-
registration may be used. In some examples, the seman-
tics of MBMS user service registration may refer to an
end-user’s consumption intent, and may not indicate
whether a UE is actually consuming (e.g., performing re-
ception of) the eMBMS user service.

[0204] While shown in the example of FIG. 18 as con-
sumptionReporting parameters 602, techniques of the
present disclosure may, in some examples, extend APD
600 by including MBMS service consumption reporting
parameters under the reportProceduresType of APD
600. In some examples, some parameters (e.g., sample-
Percentage) may be reusable for MBMS service con-
sumption reporting.

[0205] FIG. 19is a conceptual diagram illustrating ex-
ample operations for consumption reporting. The exam-
ple operations of FIG. 19 may represent one possible
call flow between a MooD capable UE and a BM-SC for
providing MBMS user service consumption reporting.
[0206] Initially, the BM-SC may send consumption re-
porting parameters to the Mood capable UE (e.g., as an
extension to an ADP Description). In the example of FIG.
19, the consumption reporting parameters may include
areportinterval, asamplereport percentage,and areport
flag. Various other parameters may be included in other
examples. In step one of the example of FIG. 19, the UE
may begin consuming content (e.g., Service X) via an
MBMS user service. For instance, the UE may switch
from a unicast delivery of Service X to the MBMS user
service in accordance with the techniques described
herein. As another example, the UE may enter MBMS
coverage area for Service X. In step one, the UE may
start the Report Interval Timer corresponding to Service
X.

[0207] In step two of the example of FIG. 19, the UE
may send an MBMS User Service Report to the BM-SC.
The MBMS User Service Report may include an indica-
tion that the UE has started consuming Service X via the
MBMS user service (e.g., by indicating that the type of
the MBMS User Service Reportis a "start" type), a TMGI,
and a location of the UE. In step three of the example of
FIG. 19, the UE may continue to count down the Report
Interval Timer while consuming Service X over the MBMS
user service. In step 4, the UE may detect that the Report
Interval Timer corresponding to Service X has expired.
Consequently, instep 5, the UE may send another MBMS
User Service Report, including an indication that the Re-
portis an interim update (e.g., the Reportis of an "interim
Update" type), the TMGI, and the location of the UE. After
sending the MBMS User Service Report, the UE may, in
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step six, reset the Report Interval Timer corresponding
to Service X. In step seven, the UE may once again count
down the Report Interval Timer.

[0208] As the UE continues consuming Service X,
steps four through seven may repeat a number of times.
In step 8 of FIG. 19, the UE may stop consuming Service
X. For instance, the UE may cease executing an appli-
cation that was receiving Service X, or the UE may move
out of the MBMS coverage area for Service X. In step 9
of FIG. 19, the UE may send another MBMS User Service
Report to the BM-SC, including an indication that the UE
has stopped consuming Service X via the MBMS user
service (e.g., by indicating that the Report is of a "stop"
type), as well as a TMGI and a location of the UE. By
sending MBMS User Service Reports to the BM-SC, UEs
may provide the BM-SC with more accurate information
for determining whether to provide content via unicast,
broadcast, and/or multicast delivery modes.

[0209] FIGS. 20A and 20B are conceptual diagrams
illustrating example operations for obtaining streaming
media data selectively using one or more services. The
example operations of FIGS. 20A and 20B are described
below within the general context of system 200 of FIG.
4, but may be performed by other systems in various
examples. In the example of FIGS. 20A and 20B, stream-
ing/file downloading client 210 may be a DASH client,
MBMS unit 212 may be an MBMS client (e.g., MBMS
middleware) and a local HTTP server, and proxy unit213
may be alocal HTTP proxy. Furthermore, in the example
of FIGS. 20A and 20B, BM-SC 206 and redirection/proxy
unit 205 may be represented as part of a single BM-SC
unit, including a proxy server function and service an-
nouncement and session & transmission functions. App
server 202 may be a content server capable of providing
DASH segments as well as a content server providing
an MPD.

[0210] In accordance with one or more techniques of
the presentdisclosure, application 208 may obtain media
data using streaming/file downloading client 210 (e.g.,
using the DASH protocol). For instance, application 208
may send streaming/file downloading client 210 a URL
indicating a location of a manifest file (e.g., an MPD) that,
in turn, defines one or more resource locations for re-
trieving media data according to a first service (e.g., uni-
cast). Streaming/file downloading client 210 may obtain
the MPD by sending an HTTP GET request to application
server 202 (e.g., through proxy unit 213). Proxy unit 213
may allow the HTTP GET request to pass through to
application server 202 via IP stack 214, modem 216, P-
GW 204, and redirection/proxy unit 205. In the example
of FIG. 20A, proxy unit 213 may also send an indication
of the MPD URL to MBMS unit 212 (e.g., by calling an
API).

[0211] Application server 202 may receive the HTTP
GET request, and send a 200-type HTTP OK message
in response. The OK message may pass through the
BM-SC proxy server as well as the local HTTP proxy
without modification. The OK message may include the
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unicast MPD. Streaming/file downloading client210 may
receive the MPD and determine a representation, a pe-
riod, and a segment of media data to obtain (e.g., Period
3, Representation 256, Segment 1). Based at least in
part on the MPD, streaming/file downloading client 210
may look up a URL for the determined segment and send
an HTTP GET request with the determined URL (e.g.,
"http://example.com/per-3/rep-256/seg-1.3gp"). The
HTTP GET request may pass through the local HTTP
proxy and the BM-SC proxy server function without mod-
ification.

[0212] Application server 202 may receive the GET re-
quest and, in response, may send a 200-type HTTP OK
message including the requested media data (e.g.,
"seg1"). The HTTP OK message may pass through the
BM-SC proxy server function and the local HTTP proxy
without modification. In this way, streaming/file down-
loading client 210 may obtain streaming media data from
application server 202 using a unicast service.

[0213] On the network side, the proxy server function
of BM-SC 206 may detect a high demand for the unicast
service. In response, BM-SC 206 may enable an MBMS
(e.g., a broadcast) service for the content. BM-SC 206
may request and receive the unicast MPD for the content
from application server 202. BM-SC 206 may then broad-
cast a user service description (USD) that includes a
common MPD and/or other parameters. Throughout the
course of subsequent MBMS delivery of the content, BM-
SC 206 may continue torequest and receive content from
application server 202. After enabling the MBMS user
service, BM-SC 206 (and/or redirection/proxy unit 205)
may utilize the proxy server function to redirect UEs for
the content.

[0214] Thereafter, streaming/file downloading client
210 may continue sending HTTP GET requests for media
data, such as a request for segment M, including the
corresponding URL from the original MPD (e.g., "ht-
tp://lexample.com/per-3/rep-256/seg-M.3gp"). The GET
requests may pass through the local HTTP proxy without
modification. However, when the proxy server function
of BM-SC 206 (e.g., redirection/proxy unit 205) receives
the GET request for segment M, BM-SC 206 may send,
in the example of FIG. 20A, an HTTP redirection mes-
sage to the UE. The redirection message may include
an extension header, including a redirection URL and/or
a response header to indicate to local proxy unit 213 to
register with MBMS unit 212. The redirection URL may
represent a different location for the same requested re-
source. For instance, if the original request URL is ht-
tp://lexample.com/per-x/rep-y/seg-z.3gp, the redirection
URL might be http://example.com/redirect/per-x/rep-
y/seg-z.3gp. The 3GPP-defined HTTP extension header
might be named "Trigger-MBMS" with the value "Get-
USD," in which case the HTTP response message to the
content request by the UE may be accompanied by the
response header, "Trigger-MBMS: Get USD."

[0215] Local proxy unit 213 may receive the HTTP re-
direct and send an HTTP GET request for the indicated
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media data (e.g., segment M) to the URL specified in the
redirect. Proxy server function of BM-SC 206 may direct
the HTTP GET request to the application server 202 to
retrieve the segment. In some examples proxy server
function of BM-SC 206 may receive the HTTP GET re-
quest sent to the new URL and forward the unmodified
request on to application server 202. In some examples,
proxy server function of BM-SC 206 may receive the HT-
TP GET request sent to the new URL and modify the
request to direct the request to the original URL. That is,
in some examples proxy server function of BM-SC 206
may allow the request to pass through to the redirection
URL (e.g., when application server 202 is configured to
handle requests directed to the redirection location) while
in other examples, proxy server function of BM-SC 206
may forward the request to the normal URL (e.g., so that
application server 202 does not need to be configured to
handle requests directed to the redirection location). Ap-
plication server 202 may receive the HTTP GET request
and send a 200-type HTTP OK message that includes
the requested segment. In this way, the local HTTP proxy
may ensure that the content requested by the DASH cli-
entis received while the UE transitions to receiving con-
tent via the MBMS service.

[0216] Inresponsetoreceivingthe HTTP redirect, local
proxy unit 213 may communicate (e.g., via an API) with
the MBMS client/local HTTP server 212 to trigger the
MBMS client (e.g., initiate receipt of the content via the
MBMS service).

[0217] Turning now to FIG. 20B, the UE may continue
to obtain the content while the MBMS session is set up
by sending HTTP GET messages, receiving HTTP redi-
rects, sending corresponding HTTP GET messages to
the URL specified in the redirect, and receiving the re-
quested content. After receiving the trigger from local
proxy unit 213, MBMS client/local HTTP server 212 may
acquire an updated USD (e.g., specified in the HTTP
redirect received from BM-SC 206). The USD may be
acquired via broadcast or unicast. After acquiring the
USD, MBMS client/local HTTP server 212 may determine
that the new MPD URL for the service (e.g., Service X)
matches the MPD URL received for the unicast service.
Consequently, MBMS client/local HTTP server 212 may
activate a FLUTE session for Service X.

[0218] BM-SC206 may sendsegmentsand/oran MPD
for Service X over FLUTE. MBMS client/local HTTP serv-
er 212 may receive sufficient content and determine that
the MBMS User Service is set up. If the USD indicates
that the same representation contained in the unicast
MPD (e.g., rep-256) is also contained in the unified MPD,
and the representation is available over broadcast deliv-
ery, MBMS client/local HTTP server 212 may communi-
cate with local proxy unit 213 (e.g., using an API) to con-
figure local proxy unit 213 to redirect requests for Service
X content to MBMS client/local HTTP server 212. That
is, MBMS client/local HTTP server 212 may cause local
proxy unit 213 to redirect requests for an MPD of Service
X toan MPD at MBMS client/local HTTP server 212, and
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may cause local proxy unit 213 to redirect requests for
segments of Service X to segments of Service XatMBMS
client/local HTTP server 212.

[0219] Thereafter, when streaming client210 sends an
HTTP GET request for a particular segment (e.g., seg-
ment N), local proxy unit 213 may redirect the request to
MBMS client/local HTTP server 212. MBMS client/local
HTTP server 212 may receive the request and send seg-
ment N as part of a 200-type HTTP OK message.
[0220] FIG. 21 is a conceptual diagram illustrating one
example of a management object for MooD configura-
tion. In some examples, the management object of FIG.
21 may be included in a header of an HTTP redirection
sent to a UE, thereby indicating to the UE that streaming
data is available over a broadcast and/or multicast serv-
ice. In some examples, OMA-DM may be used to specify
the MooD configuration information. If such a DM con-
figuration object exists on the UE, the UE may use it
whenever it elects to support MBMS offloading. The OMA
DM management object may additionally or alternatively
be used to configure offloading for any type of eligible
content accessed over the unicast network via HTTP or
RTP.

[0221] In some examples, the Management Object
Identifier may be set to: urn:oma:mo:ext-3gpp-mbms-
mood:1.0. The MO is compatible with OMA Device Man-
agement Protocol specifications, version 1.2 and up-
wards (as specified by Open Mobile Alliance, "OMA De-
vice Management Protocol", Approved Version 1.2.1,
June 2008), and is defined using the OMA DM Device
Description Framework as described in Open Mobile Al-
liance, "Enabler Release Definition for OMA Device Man-
agement" Approved Version 1.2.1, June 2008.

[0222] The example of FIG. 21 depicts the nodes and
leaf objects contained under the 3GPP MBMS MooD MO,
if an MBMS middleware client supports the features de-
scribed.

[0223] Node 700 (e.g., Node: /<X>) may, in the exam-
ple of FIG. 21, specify a unique object id of an MBMS
MooD management object. This interior node may group
together the parameters of a single object.

- Occurrence: ZeroOrOne
- Format: node
- Minimum Access Types: Get

[0224] The following interior nodes may be contained
if the UE supports the "MBMS MooD Management Ob-
ject".

[0225] In the example of FIG. 21, node 702 (e.g.,
/<X>/Enabled) may indicate whether MooD is supported
by the BM-SC.

- Occurrence: One
- Format: bool
- Minimum Access Types: Get

[0226] Node 704 (e.g., /<X>/ProxyServer) may, in the
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example of FIG. 21, represent the one or more proxy
servers that the UE may use for all unicast requests that
the UE elects to potentially receive over MBMS.

- Occurrence: One

- Format: node

- Access Types: Get, Replace
- Values: N/A

[0227] In the example of FIG. 21, node 706 (e.g.,
/<X>/ProxyServer/<X>) may act as a placeholder for one
or more instances of ProxyServer information as ad-
dresses associated with content restriction identifiers for
proxy server selection. Should more than one proxy serv-
er satisfy the conditions of the content restriction, the UE
may randomly select one of the proxy servers.

- Occurrence: OneOrMore
- Format: node
- Access Types: Get, Replace

[0228] Node 708 (e.g., /<X>/ProxyServer/<X>/Ad-
dress) may, in the example of FIG. 21, indicate the one
ormore addresses of a ProxyServer in the form of a Fully-
Qualified Domain Name (FQDN). Each ProxyServer may
be associated with a set of content restrictions of which
at least one must be satisfied in order for a UE to use
that/those Proxy Server(s) for all its unicast requests to
resources that it elects to potentially receive over MBMS.

- Occurrence: OneOrMore
Format: chr

- Access Types: Get, Replace
Values: FQDN (one or more)

[0229] Node 710 (e.g., /<X>/ProxyServer/<X>/Con-
tentRestriction) may, in the example of FIG. 21, be a leaf
node that contains one or more domain names for match-
ing against the HTTP(s) or RTSP URL of the resource
request issued by the UE to determine whether the re-
quested content is eligible for conversion from unicast
access to an MBMS User Service, and if so, the corre-
sponding Proxy Server to use. A match between this val-
ue and the requested resource URL may indicate that
the requested resource may be switched to MBMS de-
livery, and the associated proxy server shall be used by
the UE for unicast access of that resource.

- Occurrence: OneOrMore

- Format: chr

- Access Types: Get, Replace

- Values: concatenation of URI scheme as defined in
Berners-Lee et al., "Uniform Resource ldentifier
(URI): Generic Syntax", IETF, RFC 3986, Jan. 2005,
with a domain name as defined in Mockapetris, "Do-
main Names - Implementation and Specification",
IETF, RFC 1035, Nov. 1987.
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[0230] In the example of FIG. 21, node 712 (e.g.,
/<X>/ProxyServer/<X>/Ext) may be an interior node
where vendor-specific (application vendor, device ven-
dor, etc.) information can be placed, pertaining to UE
selection of the proxy server. In some examples, the ven-
dor extension may be identified by a vendor-specific
name under the Ext node. The tree structure under the
identified vendor is not defined and may therefore include
one or more non-standardized sub-trees.

- Occurrence: ZeroOrOne
- Format: node
- Minimum Access Types: Get, Replace

[0231] Node714 (e.g.,/<X>/USD) may, inthe example
of FIG. 21, represent the starting point of the MBMS User
Service Discovery/Announcement information defini-
tions.

- Occurrence: ZeroOrOne
- Format: node
- Minimum Access Types: Get, Replace

[0232] In the example of FIG. 21, node 716 (e.g.,
/<X>/USD/URL) may provide a URL to an aggregated
service announcement document encapsulating all rel-
evant metadata fragments for the demand-based MBMS
user service, which the UE can fetch using the unicast
channel. It may also be used by the network when a de-
vice of the network redirects the UE to switch MBMS
reception. Should a redirection message provide an al-
ternative redirection link to service announcement infor-
mation, it shall take precedence over the URL provided
by the MO.

- Occurrence: ZeroOrOne

- Format: chr

- Minimum Access Types: Get
- Values: <HTTP(S) URL>

[0233] Node 718 (e.g., /<X> USD/Ext) may, in the ex-
ample of FIG. 21, be an interior node where vendor-spe-
cific information can be placed. In some examples, the
vendor extension is identified by a vendor-specific name
under the Ext node. The tree structure under the vendor
identified may not be defined and can therefore include
one or more un-standardized sub-trees.

- Occurrence: ZeroOrOne
- Format: node
- Minimum Access Types: Get

[0234] In the example of FIG. 21, node 720 (e.g.,
/<X>/LocationType) may provide a location type for a UE
to report in the unicast content request. One of the fol-
lowing entries may be present: a cell-ID (e.g., in the form
of Cell Global Identification (CGl) or E-UTRAN Cell Glo-
bal Identification (ECGI)). CGIl and ECGI are defined in
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3GPP Technical Specification 23.003, "Numbering, ad-
dressing and identification, (Release 12)"v12.2.0, March
2014. When present, the UE may send its location as
part of the MooD header field together with the requests
that it sends to a MooD proxy server.

- Occurrence: ZeroOrOne

- Format: chr

- Minimum Access Types: Get

- Values: Exactly one of the following location infor-
mation types: CGI, ECGI.

[0235] Node 722 (e.g., /<X>/Ext) may, in the example
of FIG. 21, be an interior node where vendor-specific
information can be placed. In some examples, the vendor
extension may be identified by a vendor-specific name
under the Ext node. The tree structure under the identified
vendor may not be defined and can therefore include one
or more non-standardized sub-trees.

- Occurrence: ZeroOrOne
- Format: node
- Minimum Access Types: Get

[0236] In one or more examples, the functions de-
scribed may be implemented in hardware, software,
firmware, or any combination thereof. If implemented in
software, the functions may be stored on or transmitted
over as one or more instructions or code on a computer-
readable medium and executed by a hardware-based
processing unit. Computer-readable media may include
computer-readable storage media, which corresponds
to a tangible medium such as data storage media, or
communication media including any medium that facili-
tates transfer of a computer program from one place to
another, e.g., according to a communication protocol. In
this manner, computer-readable media generally may
correspond to (1) tangible computer-readable storage
media which is non-transitory or (2) a communication me-
dium such as asignal or carrier wave. Data storage media
may be any available media that can be accessed by one
or more computers or one or more processors to retrieve
instructions, code, and/or data structures for implemen-
tation of the techniques described in this disclosure. A
computer program product may include a computer-
readable medium.

[0237] By way of example, and not limitation, such
computer-readable storage media can comprise RAM,
ROM, EEPROM, CD-ROM or other optical disk storage,
magnetic disk storage, or other magnetic storage devic-
es, flash memory, or any other medium that can be used
to store desired program code in the form of instructions
or data structures and that can be accessed by a com-
puter. Also, any connection is properly termed a compu-
ter-readable medium. For example, if instructions are
transmitted from a website, server, or other remote
source using a coaxial cable, fiber optic cable, twisted
pair, digital subscriber line (DSL), or wireless technolo-
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gies such as infrared, radio, and microwave, then the
coaxial cable, fiber optic cable, twisted pair, DSL, or wire-
less technologies such as infrared, radio, and microwave
are included in the definition of medium. It should be un-
derstood, however, that computer-readable storage me-
dia and data storage media do not include connections,
carrier waves, signals, or other transitory media, but are
instead directed to non-transitory, tangible storage me-
dia. Disk and disc, as used herein, includes compact disc
(CD), laser disc, optical disc, digital versatile disc (DVD),
floppy disk and Blu-ray disc where disks usually repro-
duce data magnetically, while discs reproduce data op-
tically with lasers. Combinations of the above should also
be included within the scope of computer-readable me-
dia.

[0238] Instructions may be executed by one or more
processors, such as one or more digital signal processors
(DSPs), general purpose microprocessors, application
specific integrated circuits (ASICs), field programmable
logic arrays (FPGAs), or other equivalent integrated or
discrete logic circuitry. Accordingly, the term "processor,"
as used herein may refer to any of the foregoing structure
or any other structure suitable for implementation of the
techniques described herein. In addition, in some as-
pects, the functionality described herein may be provided
within dedicated hardware and/or software modules con-
figured for encoding and decoding, or incorporated in a
combined codec. Also, the techniques could be fully im-
plemented in one or more circuits or logic elements.
[0239] The techniques of this disclosure may be im-
plemented in a wide variety of devices or apparatuses,
including a wireless handset, an integrated circuit (IC) or
a set of ICs (e.g., a chip set). Various components, mod-
ules, or units are described in this disclosure to empha-
size functional aspects of devices configured to perform
the disclosed techniques, but do not necessarily require
realization by different hardware units. Rather, as de-
scribed above, various units may be combined in a codec
hardware unitor provided by a collection of interoperative
hardware units, including one or more processors as de-
scribed above, in conjunction with suitable software
and/or firmware.

Claims

1. A method of receiving streaming data, the method
comprising:

obtaining, by a client device (210), a manifest
file that maps an identifier for the streaming data
to at least one resource location (202) via a first
service, wherein the first service comprises a
unicast service;

sending, by the client device (210) and in ac-
cordance with the first service, a request for at
least a portion of the streaming data to the at
least one resource location (202) to obtain at
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least the portion of the streaming data via the
first service, wherein the request for at least the
portion of the streaming data comprises a hy-
pertext transfer protocol, HTTP, GET request;
receiving, by a proxy unit (213) of the client de-
vice (210), a response to the request for at least
the portion of the streaming data, wherein the
response to the request comprises at least one
of a 3xx-type HTTP redirection message or a
200-type HTTP OK message, wherein the re-
sponse further comprises an indication of
whether the streaming data is to be received via
the first service or a second service, wherein the
response is sent from a broadcast multicast
service center, BM-SC, (206) of a service pro-
vider network and relayed via a proxy unit (205)
in communication with the BM-SC (206) and the
at least one resource location, wherein the at
least one of the 3xx-type HTTP redirection mes-
sage or the 200-type HTTP OK message com-
prises a third generation partnership project,
3GPP, extension header that includes the indi-
cation, wherein the client device (210) further
comprises a broadcast or multicast middleware
unit (212), and wherein the proxy unit (213) is
disposed in a communication path between the
middleware unit (212) and a client application
(208) executed by at least one processor of the
client device (210); and

when the proxy unit (213) determines that the
indication indicates that the streaming data is to
be received via the second service:

activating the middleware unit (212) to re-
ceive the streaming data via the second
service, wherein the second service com-
prises at least one of: a broadcast service
or a multicast service, and

receiving, by the proxy unit, the streaming
data from the middleware unit.

The method of claim 1, wherein the middleware unit
comprises a multimedia broadcast multicast servic-
es, MBMS, or evolved MBMS, eMBMS, middleware
unit.

The method of claim 1, wherein the response to the
request comprises the 3xx-type HTTP redirection
message, and wherein the 3xx-type HTTP redirec-
tion message comprises an entity body thatincludes
a redirection location from which to obtain at least
the portion of the streaming data.

The method of claim 1, wherein receiving the stream-
ing data from the middleware unit comprises:

obtaining, by the proxy unit and from the middleware
unit, at least one new resource location, wherein the
at least one new resource location is based on the
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70
second service.
The method of claim 4, further comprising:

subsequent to obtaining the at least one new
resource location, receiving, by the proxy unit
and from the client application, a client request
for at least a second portion of the streaming
data, wherein the client request is based on the
at least one resource location;

determining whether data specified in the client
request matches data specified by the at least
one new resource location; and

when the data specified in the client request
matches the data specified by the at least one
new resource location, sending, by the proxy
unit and to the middleware unit, a proxy request
for at least the second portion of the streaming
data, wherein the proxy request is based on the
at least one new resource location.

The method of claim 4, wherein the at least one re-
source location includes a first base portion of a uni-
form resource locator, URL, the first base portion
corresponding to the first service, and wherein the
atleastone new resource location includes a second
base portion of a URL, the second base portion cor-
responding to the second service.

The method of claim 1, wherein the second service
comprises a service available via atleast abroadcast
delivery mode, wherein the middleware unit compris-
es a multimedia broadcast multicast services,
MBMS, or evolved MBMS, eMBMS, middleware
unit, and wherein receiving the streaming data from
the middleware unit comprises:

retrieving, by the proxy unit, the streaming data
from the middleware unit; and

sending, by the proxy unit, the streaming data
to the client application.

The method of claim 1, wherein activating the mid-
dleware unit comprises activating the middleware
unit by the proxy unit.

The method of claim 1, wherein the indication com-
prises a message sent in accordance with a push
mechanism.

The method of claim 1, wherein the first service com-
prises a service available via unicast delivery mode.

A method of receiving streaming data, the method
comprising:

receiving, by a client device (210), the streaming
data via a second service, wherein the second
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service comprises at least one of: a broadcast
service or a multicast service;

receiving, by a proxy unit (213) of the client de-
vice (210), a message comprising an indication
of whether the streaming data is to be received
via afirst service or the second service, wherein
the message is sent from a broadcast multicast
service center, BM-SC, (206) of a service pro-
vider network and relayed via a proxy unit (205)
in communication with the BM-SC (206) and the
at least one resource location, wherein the mes-
sage comprises at least one of a 3xx-type HTTP
redirection message or a 200-type HTTP OK
message, wherein the at least one of the 3xx-
type HTTP redirection message or the 200-type
HTTP OK message comprises a third genera-
tion partnership project, 3GPP, extension head-
er that includes the indication, wherein the client
device further comprises a multimedia broad-
cast multicast services, MBMS, or evolved
MBMS, eMBMS, middleware unit (212), and
wherein the proxy unit (213) is disposed in a
communication path between the middleware
unit(212) and a client application (208) executed
by at least one processor of the client device
(210); and

when the proxy unit (213) determines that the
indication indicates that the streaming data is to
be received via the first service, wherein the first
service comprises a unicast service:

disabling the middleware unit (212), the
middleware unit having received at least a
portion of the streaming data via the second
service,

sending, by the client device (210) and in
accordance with the first service, a request
for at least a portion of the streaming data
to a resource location associated with the
first service to obtain at least the portion of
the streaming data via the first service, and
receiving, by the proxy unit (213), the
streaming data via the first service.

A computer-readable storage medium having stored
thereon instructions for receiving streaming data
that, when executed, cause at least one processor
of a client device to perform the method of claims
1-11.

A device (210) for receiving streaming data, the de-
vice comprising:

means (212) for obtaining a manifest file that
maps an identifier for the streaming data to at
least one resource location via a first service,
wherein the first service comprises a unicast
service;
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means (213) for sending, in accordance with the
first service, a request for at least a portion of
the streaming data to the at least one resource
location to obtain at least the portion of the
streaming data via the first service, wherein the
request for at least the portion of the streaming
data comprises a hypertext transfer protocol,
HTTP, GET request;

means for causing a proxy unit (213) of the de-
vice (210) to receive a response to the request
for at least the portion of the streaming data,
wherein the response to the request comprises
atleastone of a 3xx-type HTTP redirection mes-
sage ora 200-type HTTP OK message, wherein
the response further comprises an indication of
whether the streaming data is to be received via
a first service or a second service, wherein the
response is sent from a broadcast multicast
service center, BM-SC,(206) of a service pro-
vider network and relayed via a proxy unit (205)
in communication with the BM-SC (206) and the
at least one resource location, wherein the at
least one of the 3xx-type HTTP redirection mes-
sage or the 200-type HTTP OK message com-
prises a third generation partnership project,
3GPP, extension header that includes the indi-
cation, wherein the device (210) further compris-
es a broadcast or multicast middleware unit
(212), wherein the proxy unit (213) is disposed
ina communication path between the broadcast
or multicast middleware unit (212) and a client
application (208) executed by at least one proc-
essor of the client device (210);

means for disabling the middleware unit (212)
when the indication indicates that the streaming
data is to be received via the first service;
means for receiving, by the proxy unit (213), the
streaming data via the first service when the in-
dication indicates that the streaming data is to
be received via the first service; and

means for activating the middleware unit (212)
to receive the streaming data via the second
service when the indication indicates that the
streaming data is to be received via the second
service, wherein the second service comprises
atleastone of: a broadcast service or a multicast
service; and

means for receiving the streaming data from the
middleware unit (212) when the indication indi-
cates that the streaming data is to be received
via the second service.

Patentanspriiche

1.

Ein Verfahrenzum Empfangen von Streamingdaten,
wobei das Verfahren aufweist:
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Erhalten, durch ein Clientgerat (210), einer Ma-
nifestdatei, die einen Identifizierer fir die Stre-
amingdaten auf wenigstens eine Ressourcen-
position (202) Uber einen ersten Dienst mappt,
wobei der erste Dienst ein Unicast-Dienst ist,
Senden, durchdas Clientgerat(210) und geman
dem ersten Dienst, einer Anfrage fir wenigstens
einen Teil der Streamingdaten an die wenigs-
tens eine Ressourcenposition (202), um we-
nigstens den Teil der Streamingdaten iber den
ersten Dienst zu erhalten, wobei die Anfrage flr
wenigstens den Teil der Streamingdaten eine
HTTP (Hypertext Transfer Protocol)-GET-An-
frage ist,

Empfangen, durch eine Proxyeinheit (213) des
Clientgerats (210), einer Antwort auf die Anfrage
fur wenigstens den Teil der Streamingdaten,
wobei die Antwort auf die Anfrage eine 3xx-Typ-
HTTP-Weiterleitungsnachricht und/oder eine
200-Typ-HTTP-OK-Nachrichtist, wobei die Ant-
wort weiterhin eine Angabe dazu, ob die Strea-
mingdaten Uber den ersten Dienst oder einen
zweiten Dienst zu empfangen sind, aufweist,
wobei die Antwort von einem Broadcast-Multi-
cast-Dienstzentrum (Broadcast Multicast Ser-
vice Center bzw. BM-SC) (206) eines Service-
provider-Netzwerks gesendet und Giber eine mit
dem BM-SC (206) und der wenigstens einen
Ressourcenposition kommunizierende Proxy-
einheit (205) weitergeleitet wird, wobei die 3xx-
Typ-HTTP-Weiterleitungsnachricht  und/oder
die 200-Typ-HTTP-OK-Nachricht einen 3GPP
(Third Generation Partnership Project)-Erweite-
rungsheader mit der darin enthaltenen Angabe
aufweist, wobei das Clientgerat (210) weiterhin
eine Broadcast- oder Multicast-Middlewareein-
heit (212) aufweist und wobei die Proxyeinheit
(213) in einem Kommunikationspfad zwischen
der Middlewareeinheit (212) und einer durch
wenigstens einen Prozessor des Clientgerats
(210) ausgefiihrten Clientanwendung (208) an-
geordnet ist, und

wenn die Proxyeinheit (213) bestimmt, dass die
Angabe angibt, dass die Streamingdaten tber
den zweiten Dienst zu empfangen sind:

Aktivieren der Middlewareeinheit (212) fur
das Empfangen der Streamingdaten Uber
den zweiten Dienst, wobei der zweite Dienst
ein Broadcastdienst oder ein Multicast-
dienst ist, und

Empfangen, durch die Proxyeinheit, der
Streamingdaten von der Middlewareein-
heit.

2. Verfahren nach Anspruch 1, wobei die Middleware-

einheit eine MBMS (Multimedia Broadcast Multicast
Services) oder eMBMS (Evolved MBMS)-Middlewa-
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reeinheit ist.

Verfahren nach Anspruch 1, wobei die Antwort auf
die Anfrage die 3xx-Typ-HTTP-Weiterleitungsnach-
richt ist und wobei die 3xx-Typ-HTTP-Weiterlei-
tungsnachricht einen Einheitenkérper mit einer darin
enthaltenen Weiterleitungsposition, von welcher we-
nigstens der Teil der Streamingdaten zu erhalten ist,
aufweist.

Verfahren nach Anspruch 1, wobei das Empfangen
der Streamingdaten von der Middlewareeinheit auf-
weist:

Erhalten, durch die Proxyeinheit und von der Midd-
lewareeinheit, wenigstens einer neuen Ressourcen-
position, wobei die wenigstens eine neue Ressour-
cenposition auf dem zweiten Dienst basiert.

Verfahren nach Anspruch 4, das weiterhin aufweist:

auf das Erhalten der wenigstens einen neuen
Ressourcenposition folgend, Empfangen, durch
die Proxyeinheit und von der Clientanwendung,
einer Clientanfrage fir wenigstens einen zwei-
ten Teil der Streamingdaten, wobei die Client-
anfrage auf der wenigstens einen Ressourcen-
position basiert,

Bestimmen, ob in der Clientanfrage spezifizierte
Daten den durch die wenigstens eine neue Res-
sourcenposition spezifizierten Daten entspre-
chen, und

wenn die in der Clientanfrage spezifizierten Da-
ten den durch die wenigstens eine neue Res-
sourcenposition spezifizierten Daten entspre-
chen, Senden, durch die Proxyeinheit und an
die Middlewareeinheit, einer Proxyanfrage fir
wenigstens den zweiten Teil der Streamingda-
ten, wobei die Proxyanfrage auf der wenigstens
einen neuen Ressourcenposition basiert.

Verfahren nach Anspruch 4, wobei die wenigstens
eine Ressourcenposition einen ersten Basissteil ei-
nes URL (Uniform Resource Locator) enthalt, wobei
der erste Basisteil dem ersten Dienst entspricht und
wobei die wenigstens eine neue Ressourcenposition
einen zweiten Basisteil eines URL enthalt, wobei der
zweite Basisteil dem zweiten Dienst entspricht.

Verfahren nach Anspruch 1, wobei der zweite Dienst
ein Uber wenigstens einen Broadcast-Ubertra-
gungsmodus verfiigbarer Dienst ist, wobei die Midd-
lewareeinheit eine MBMS (Multimedia Broadcast
Multicast Services) oder eMBMS (Evolved
MBMS)-Middlewareeinheit ist und wobei das Emp-
fangen der Streamingdaten von der Middlewareein-
heit aufweist:

Abrufen, durch die Proxyeinheit, der Streaming-
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daten von der Middlewareeinheit, und
Senden, durch die Proxyeinheit, der Streaming-
daten an die Clientanwendung.

Verfahren nach Anspruch 1, wobei das Aktivieren
der Middlewareeinheit das Aktivieren der Middlewa-
reeinheit durch die Proxyeinheit aufweist.

Verfahren nach Anspruch 1, wobei die Angabe eine
gemal einem Pushmechanismus gesendete Nach-
richt ist.

Verfahren nach Anspruch 1, wobei der erste Dienst
ein Uber einen Unicast-Ubertragungsmodus verfiig-
barer Dienst ist.

Ein Verfahren zum Empfangen von Streamingdaten,
wobei das Verfahren aufweist:

Empfangen, durch ein Clientgerat (210), der
Streamingdaten Uber einen zweiten Dienst, wo-
bei der zweite Dienst ein Broadcastdienst
und/oder ein Multicastdienst ist,

Empfangen, durch eine Proxyeinheit (213) des
Clientgerats (210), einer Nachricht, die eine An-
gabe dazu, ob die Streamingdaten Uber einen
ersten Dienst oder den zweiten Dienst zu emp-
fangen sind, aufweist, wobei die Nachricht von
einem Broadcast-Multicast-Dienstzentrum
(Broadcast Multicast Service Center bzw. BM-
SC) (206) eines Serviceprovider-Netzwerks ge-
sendet und Uber eine mit dem BM-SC (206) und
der wenigstens einen Ressourcenposition kom-
munizierende Proxyeinheit (205) weitergeleitet
wird, wobei die Nachricht eine 3xx-Typ-HTTP-
Weiterleitungsnachrichtund/odereine 200-Typ-
HTTP-OK-Nachricht ist, wobei die 3xx-Typ-
HTTP-Weiterleitungsnachricht und/oder die
200-Typ-HTTP-OK-Nachricht einen 3GPP
(Third Generation Partnership Project)-Erweite-
rungsheader mit der darin enthaltenen Angabe
aufweist, wobei das Clientgerat weiterhin eine
Broadcast- oder Multicast-Middlewareeinheit
(212) aufweist und wobei die Proxyeinheit (213)
in einem Kommunikationspfad zwischen der
Middlewareeinheit (212) und einer durch we-
nigstens einen Prozessordes Clientgerats (210)
ausgefiihrten Clientanwendung (208) angeord-
net ist, und

wenn die Proxyeinheit (213) bestimmt, dass die
Angabe angibt, dass die Streamingdaten tber
den ersten Dienst zu empfangen sind, wobeider
erste Dienst ein Unicastdienst ist:

Deaktivieren der Middlewareeinheit (212),
wobei die Middlewareeinheit wenigstens ei-
nen Teil der Streamingdaten Gber den zwei-
ten Dienst empfangen hat,
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Senden, durch das Clientgerat (210) und
gemal dem ersten Dienst, einer Anfrage fir
wenigstens einen Teil der Streamingdaten
an eine mit dem ersten Dienst assoziierte
Ressourcenposition, um wenigstens den
Teil der Streamingdaten Uber den ersten
Dienst zu erhalten, und

Empfangen, durch die Proxyeinheit (213),
der Streamingdaten Uiberden ersten Dienst.

Ein computerlesbares Speichermedium mit darauf
gespeicherten Befehlen fir das Empfangen von
Streamingdaten, die bei einer Ausfiihrung wenigs-
tens einen Prozessor eines Clientgerats veranlas-
sen, das Verfahren gemal den Anspriichen 1-11
durchzufiihren.

Ein Gerat (210) zum Empfangen von Streamingda-
ten, wobei das Gerat aufweist:

Mittel (212) zum Erhalten einer Manifestdatei,
die einen Identifizierer fir die Streamingdaten
auf wenigstens eine Ressourcenposition Uber
einen ersten Dienst mappt, wobei der erste
Dienst ein Unicast-Dienst ist,

Mittel (213) zum Senden, gemal dem ersten
Dienst, einer Anfrage fiir wenigstens einen Teil
der Streamingdaten an die wenigstens eine
Ressourcenposition, um wenigstens den Teil
der Streamingdaten Uber den ersten Dienst zu
erhalten, wobei die Anfrage flir wenigstens den
Teil der Streamingdaten eine HTTP (Hypertext
Transfer Protocol)-GET-Anfrage ist,

Mittel zum Veranlassen einer Proxyeinheit (213)
des Geréats (210) zum Empfangen einer Antwort
auf die Anfrage fiir wenigstens den Teil der Stre-
amingdaten, wobei die Antwort auf die Anfrage
eine  3xx-Typ-HTTP-Weiterleitungsnachricht
und/oder eine 200-Typ-HTTP-OK-Nachricht ist,
wobei die Antwort weiterhin eine Angabe dazu,
ob die Streamingdaten Uber einen ersten Dienst
oder einen zweiten Dienst zu empfangen sind,
aufweist, wobei die Antwort von einem Broad-
cast-Multicast-Dienstzentrum (Broadcast Multi-
cast Service Center bzw. BM-SC) (206) eines
Serviceprovider-Netzwerks gesendet und Uber
eine mit dem BM-SC (206) und der wenigstens
einen Ressourcenposition kommunizierende
Proxyeinheit (205) weitergeleitet wird, wobei die
3xx-Typ-HTTP-Weiterleitungsnachricht
und/oder die 200-Typ-HTTP-OK-Nachricht ei-
nen 3GPP (Third Generation Partnership Pro-
ject)-Erweiterungsheader mit der darin enthal-
tenen Angabe aufweist, wobei das Clientgerat
(210) weiterhin eine Broadcast- oder Multicast-
Middlewareeinheit (212) aufweist und wobei die
Proxyeinheit (213) in einem Kommunikations-
pfad zwischen der Middlewareeinheit (212) und
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einerdurch wenigstens einen Prozessordes Cli-
entgerats (210) ausgefiihrten Clientanwendung
(208) angeordnet ist,

Mittel zum Deaktivieren der Middlewareeinheit
(212), wenn die Angabe angibt, dass die Strea-
mingdaten Uber den ersten Dienst zu empfan-
gen sind:

Mittel zum Empfangen, durch die Proxyein-
heit (213), der Streamingdaten lber den
ersten Dienst, wenn die Angabe angibt,
dass die Streamingdaten Uber den ersten
Dienst zu empfangen sind, und

Mittel zum Aktivieren der Middlewareeinheit
(212) fur das Empfangen der Streamingda-
ten Uiber den zweiten Dienst, wenn die An-
gabe angibt, dass die Streamingdaten tber
den zweiten Dienst zu empfangen sind, wo-
bei der zweite Dienst ein Broadcastdienst
und/oder ein Multicastdienst ist, und

Mittel zum Empfangen der Streamingdaten von
der Middlewareeinheit (212), wenn die Angabe
angibt, dass die Streamingdaten tiber den zwei-
ten Dienst zu empfangen sind.

Revendications

Un procédé de réception de données diffusées en
continu, le procédé comprenant :

I'obtention, par un dispositif client (210), d’un fi-
chier de manifeste qui met en correspondance
unidentifiant pour les données diffusées en con-
tinu avec au moins un emplacement de ressour-
ces (202) par I'intermédiaire d’un premier servi-
ce, ou le premier service comprend un service
de monodiffusion,

I'envoi, par le dispositif client (210) et conformé-
ment au premier service, d’'une demande d’au
moins une partie des données diffusées en con-
tinu auau moins un emplacementde ressources
(202) de fagon a obtenir au moins la partie des
données diffusées en continu par l'intermédiaire
du premier service, ou la demande d’au moins
la partie des données diffusées en continu com-
prend une demande GET de protocole de trans-
fert hypertexte, HTTP,

la réception, par une unité mandataire (213) du
dispositif client (210), d’'une réponse alademan-
de d’au moins la partie des données diffusées
en continu, ou la réponse a la demande com-
prend au moins un message parmi un message
deredirection HTTP de type 3xx ou un message
OKHTTP de type 200, ou la réponse comprend
en outre une indication si les données diffusées
en continu doivent étre regues par 'intermédiai-
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re du premier service ou d’'un deuxiéme service,
ou la réponse est envoyée a partir d’'un centre
de service de radiodiffusion multidiffusion, BM-
SC, (206) d’'un réseau de fournisseur de servi-
ces et relayée par l'intermédiaire d’'une unité
mandataire (205) en communication avec le
BM-SC (206) et le au moins un emplacement
de ressources, ou le au moins un message par-
mi le message de redirection HTTP de type 3xx
ou le message OK HTTP de type 200 contient
un entéte d’extension de projet de partenariat
de troisieme génération, 3GPP, qui contient I'in-
dication, ou le dispositif client (210) comprend
en outre une unité intergicielle de radiodiffusion
ou de multidiffusion (212), et ou I'unité manda-
taire (213) est disposée dans un trajet de com-
munication entre I'unité intergicielle (212) etune
application client (208) exécutée par au moins
un processeur du dispositif client (210), et
lorsque I'unité mandataire (213) détermine que
I'indication indique que les données diffusées
en continu doivent étre regues par l'intermédiai-
re du deuxiéme service :

l'activation de I'unité intergicielle (212) de
fagon a recevoir les données diffusées en
continu parl'intermédiaire du deuxiéme ser-
vice, ou le deuxiéme service comprend au
moins un service parmi : un service de ra-
diodiffusion ou un service de multidiffusion,
et

la réception, par l'unité mandataire, des
données diffusées en continu a partir de
I'unité intergicielle.

Le procédé selon la Revendication 1, ou l'unité in-
tergicielle comprend une unité intergicielle de servi-
ces de multidiffusion radiodiffusion multimédia,
MBMS, ou de MBMS évolués, eMBMS.

Le procédé selon la Revendication 1, ou la réponse
a la demande comprend le message de redirection
HTTP de type 3xx, et ou le message de redirection
HTTP de type 3xx comprend un corps d’entité qui
comprend un emplacement de redirection a partir
duquel obtenir au moins la partie des données dif-
fusées en continu.

Le procédé selon la Revendication 1, ou la réception
des données diffusées en continu a partir de I'unité
intergicielle comprend :

I'obtention, par I'unité mandataire et a partir de I'unité
intergicielle, d’au moins un nouvel emplacement de
ressources, ou le au moins un nouvel emplacement
de ressources est basé sur le deuxiéme service.

Le procédé selon la Revendication 4, comprenant
en outre :
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suite a 'obtention du au moins un nouvel em-
placement de ressources, laréception, par 'uni-
té mandataire et a partir de I'application client,
d’une demande client d’au moins une deuxieme
partie des données diffusées en continu, ou la
demande client est basée sur le au moins un
emplacement de ressources,

la détermination si des données spécifiées dans
lademande client correspondent a des données
spécifiées par le au moins un nouvel emplace-
ment de ressources, et

lorsque les données spécifiées dans la deman-
de client correspondent aux données spécifiées
par le au moins un nouvel emplacement de res-
sources, I'envoi, par I'unité mandataire et a I'uni-
té intergicielle, d'une demande mandataire d’au
moins ladeuxiéme partie des données diffusées
en continu, ou la demande mandataire est ba-
sée sur le au moins un nouvel emplacement de
ressources.

Le procédé selon la Revendication 4, ou le au moins
un emplacement de ressources comprend une pre-
miere partie de base d’un localisateur de ressources
uniforme, URL, la premiére partie de base corres-
pondant au premier service, et ou le au moins un
nouvel emplacement de ressources comprend une
deuxiéme partie de base d’'un URL, la deuxieme par-
tie de base correspondant au deuxiéme service.

Le procédé selon la Revendication 1, ou le deuxiéme
service comprend un service disponible par l'inter-
médiaire d’au moins un mode de remise par radio-
diffusion, ou l'unité intergicielle comprend une unité
intergicielle de services de multidiffusion radiodiffu-
sion multimédia, MBMS, ou de MBMS évolués, eM-
BMS, et ou la réception des données diffusées en
continu a partir de I'unité intergicielle comprend :

la récupération, par I'unité mandataire, des don-
nées diffusées en continu a partir de I'unité in-
tergicielle, et

I'envoi, par l'unité mandataire, des données dif-
fusées en continu a I'application client.

Le procédé selon la Revendication 1, ou I'activation
de l'unité intergicielle comprend I'activation de l'unité
intergicielle par I'unité mandataire.

Le procédé selon la Revendication 1, ou l'indication
comprend un message envoyé conformément a un
mécanisme de poussée.

Le procédé selon la Revendication 1, ou le premier
service comprend un service disponible par l'inter-

médiaire d’'un mode de remise par monodiffusion.

Un procédé de réception de données diffusées en
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continu, le procédé comprenant :

la réception, par un dispositif client (210), des
données diffusées en continu par I'intermédiaire
d’un deuxiéme service, ou le deuxiéme service
comprend au moins un service parmi : un ser-
vice de radiodiffusion ou un service de multidif-
fusion,

la réception, par une unité mandataire (213) du
dispositif client (210), d’'un message contenant
une indication si les données diffusées en con-
tinu doivent étre regues par l'intermédiaire d’'un
premier service ou du deuxiéme service, ou le
message est envoyée a partir d’'un centre de
service de radiodiffusion multidiffusion, BM-SC,
(206) d’un réseau de fournisseur de services et
relayée par 'intermédiaire d’'une unité manda-
taire (205) en communication avec le BM-SC
(206) et le au moins un emplacement de res-
sources, ou le message comprend au moins un
message parmi un message de redirection
HTTP de type 3xx ou un message OKHTTP de
type 200, ou le au moins un message parmi le
message de redirection HTTP de type 3xx ou le
message OK HTTP de type 200 comprend un
entéte d’extension de projet de partenariat de
troisieme génération, 3GPP, qui contient I'indi-
cation, ou le dispositif client comprend en outre
une unité intergicielle de services de multidiffu-
sion radiodiffusion multimédia, MBMS, ou de
MBMS évolués, eMBMS (212), et ou l'unité
mandataire (213) est disposée dans un trajet de
communication entre 'unité intergicielle (212) et
une application client (208) exécutée par au
moins un processeur du dispositif client (210), et
lorsque I'unité mandataire (213) détermine que
I'indication indique que les données diffusées
en continu doivent étre regues par l'intermédiai-
re du premier service, ou le premier service com-
prend un service de monodiffusion :

la désactivation de l'unité intergicielle (212),
I'unité intergicielle ayant recu au moins une
partie des données diffusées en continu par
'intermédiaire du deuxiéme service,
I'envoi, par le dispositif client (210) et con-
formément au premier service, d’'une de-
mande d’au moins une partie des données
diffusées en continu a un emplacement de
ressources associé au premier service de
fagon a obtenir au moins la partie des don-
nées diffusées en continu par I'intermédiai-
re du premier service, et

la réception, par l'unité mandataire (213),
des données diffusées en continu par l'in-
termédiaire du premier service.

12. Un support a mémoire lisible par ordinateur possé-
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dant conservées en mémoire sur celui-ci des ins-
tructions destinées a la réception de données diffu-
sées en continu qui, lorsqu’elles sont exécutées,
amenent au moins un processeur d’'un dispositif
client a exécuter le procédé selon les Revendica-
tions 1 a 11.

Un dispositif (210) de réception de données diffu-
sées en continu, le dispositif comprenant :

un moyen (212) d’obtention d’un fichier de ma-
nifeste qui met en correspondance un identifiant
pour les données diffusées en continu avec au
moins un emplacement de ressources par I'in-
termédiaire d’'un premier service, ou le premier
service comprend un service de monodiffusion,
un moyen (213) d’envoi, conformément au pre-
mier service, d'une demande d’au moins une
partie des données diffusées en continu au au
moins un emplacement de ressources de fagon
a obtenir au moins la partie des données diffu-
sées en continu par I'intermédiaire du premier
service, ou la demande d’au moins la partie des
données diffusées en continu comprend une de-
mande GET de protocole de transfert hypertex-
te, HTTP,

un moyen d’amener une unité mandataire (213)
du dispositif (210) a recevoir une réponse a la
demande d’au moins la partie des données dif-
fusées en continu, ou la réponse a la demande
comprend au moins un message parmi un mes-
sage de redirection HTTP de type 3xx ou un
message OK HTTP de type 200, ou la réponse
comprend en outre une indication siles données
diffusées en continu doivent étre regues par l'in-
termédiaire d’un premier service ou d’un deuxié-
me service, ou la réponse est envoyée a partir
d’un centre de service de radiodiffusion multidif-
fusion, BM-SC,(206) d’'un réseau de fournisseur
de services et relayée par l'intermédiaire d’'une
unité mandataire (205) en communication avec
le BM-SC (206) et le au moins un emplacement
de ressources, ou le au moins un message par-
mi le message de redirection HTTP de type 3xx
ou le message OKHTTP de type 200 comprend
un entéte d’extension de projet de partenariat
de troisiéme génération, 3GPP, qui contient I'in-
dication, ou le dispositif (210) comprend en outre
une unité intergicielle de radiodiffusion ou de
multidiffusion (212), ou I'unité mandataire (213)
est disposée dans un trajet de communication
entre I'unité intergicielle de radiodiffusion ou de
multidiffusion (212) et une application client
(208) exécutée par au moins un processeur du
dispositif client (210),

un moyen de désactivation de l'unité intergicielle
(212) lorsque l'indication indique que les don-
nées diffusées en continu doivent étre regues
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par l'intermédiaire du premier service,

un moyen de réception, par l'unité mandataire
(213), des données diffusées en continu par I'in-
termédiaire du premier service lorsque I'indica-
tion indique que les données diffusées en con-
tinu doivent étre regues par l'intermédiaire du
premier service, et

un moyen d’activation de l'unité intergicielle
(212) de fagon a recevoir les données diffusées
en continu par l'intermédiaire du deuxiéme ser-
vice lorsque l'indication indique que les données
diffusées en continu doivent étre regues par l'in-
termédiaire du deuxiéme service, ou le deuxié-
me service comprend au moins un service
parmi : un service de radiodiffusion ou un servi-
ce de multidiffusion, et

un moyen de réception des données diffusées
en continu a partir de I'unité intergicielle (212)
lorsque l'indication indique que les données dif-
fusées en continu doivent étre regues par l'in-
termédiaire du deuxieme service.
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FIG. 17A
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